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PLA. TOOLS ae GAUGES LIMITED 
HARPER ROAD - WYTHENSHAWE - MANCHESTER 


PHONE WYTHENSHAWE 2215. GRAMS PNEUOOLS, PHONE 


JIGS-FIXTURES 
& GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


of all hivuds 


Up-to-date shops specially laid out and 
equipped for making, on a production 
basis, every type of precision ground 
gauges; limit snap, form, calliper, taper 
and special purpose gauge, as well as 
jigs and fixtures of all kinds, press tools moulds 
and special purpose machines. Highest class 
workmanship and accuracy guaranteed. 


G.P.A. TOOLS & GAUGES LIMITED 





Guaranteed Precision Accuracy 


Members of the Gauge & Tool Makers’ Association 
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MESSRS. EWARTS LTD. 
DUDLEY 
WORCESTERSHIRE 


H.W.WARD & CO.LTD 


SELLY OAK ~¢~ BIRMINGHAM 29 


TELEPHONE ae / SELLY OAK 1131 
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SHIPLEY 


TELEPHONE 


P.323A 
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NORTON ABRASIVES _& 


$< 


Pine 


NORTON GRINDING WHEELS 


obtainable from 
NORTON GRINDING WHEEL CO. LTD. Pe ALFRED HERBERT LTD. 
WELWYN GARDEN CITY, HERTS. COVENTRY 


ASSOCIATED COMPANIES 
IN SIX COUNTRIES 





CARBORUNDUM 
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MAXICUT GEARS HELP PROPEL BRITAINS TRAFFIC 





Where there are motor vehicles of any type, 
it can be taken for certain that one or more 
of the MAXICUT range of machine tcols 
have played an important part in the 
production of their components. 


| MAXICUT { 


NO. 34 PRODUCTION GEAR SHAPERS 


MAXICUT 
GEAR SHAPER 








Capacities up to /8in. p.c.d. 


Also MAXIMATIC. and MAXIMINOR automatic multi-tool lathes 





DRUMMOND BROS. LIMITED, GUILDFORD, ENG. 


Sales & Service for the British Isles 
DRUMMOND-ASQUITH (SALES) LIMITED 
King Edward House, New Street, BIRMINGHAM 
Phone: Midland 343! (5 lines) Grams: Maxishape, Birmingham 

















ALSO AT LONDON AND GLASGOW 
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Note these important features! 
CROSS SLIDE AND SADDLE 


%*& Full length inverted 
Vee Slides ensure 
rigidity and larger 
swing over saddle. 


*%& L:rge Diameter 
fr ctionally mounted 
gi aduated cials(.001”’ 
increments). 


% Fourway Tool Post 
with Spring Plunger 




































location and hole for 
boring bar. (American 
Type Tool Post can 
be supplied as an al- 
ternative). 
*% Over-run to cross 
slide screw in both 
directions. 
%& Telescopic Feed Screw giving full control to cross slide when 
fitted with taper turning attachment. 
% Taper adjusting gib for cross slide. 
%& Massive fixed steady, and travelling steady furnished as 
standard equipment. (Not illustrated). 
MODEL 7 in. X 40 in. 
and 7 in. X 60 in. 
14 SWING 
Tin. $.S. & S.C. 
LATHE 
WRITE FOR FULLY 
DESCRIPTIVE CATALOGUE. 
CARDIFF LATHE AND TOOL WORKS LTD. 
Supplied through 


B.ELLIOTT & CO..LTD. 


Machine Tool 
Merchants only. 


+ 1 
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BRISTOL 
GLASGOW . 


LONDON 
LEEDS 





WICKMAN of COVENTRY 


BIRMINGHAM 
NEWCASTLE 


ENGINEERS 


for all classes of turning work requiring 
high-precision and fast production 


Wickman Multi-Spindle Automatics are meeting the needs of 
every industry where there's a demand for fast automatic output 
of highly accurate turned parts. Their heavy metal removal 
characteristics, extreme accuracy, and fast production, plus the 
Wickman patent auto-setting mechanism commend this fine line 
of machine tools to an ever-widening circle of production engineers. 
The scope of the machines is further increased by the compre- 
hensive range of attachments available, which enable high-speed 
drilling, reaming, screwing, slotting, thread rolling, flat generating, 
cross drilling and milling, multi-drilling, deep hole drilling, and 


magazine loading to be performed. 





NO CAMS T0 CHANGE 


The Wickman patent auto-setting mechanism 
effects alterations to tool feed strokes and bar 
feed without cam changing 





MANCHESTER 
BELFAST 
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Thank Wickman for Wimet! 





Photograph by courtesy of Brook Motors Ltd., Huddersfield 


BORING AND TURNING TOOLS tools machine 80 ends per regrind, and 
finishing tools only require regrinding every 
300 ends — typical Wimet performance. 

If you want to get the best out of carbide 
tooling ask for genuine Wimet and see that you 
get it— made only by Wickman of Coventry. 
Publications dealing with all aspects of carbide tooling 
are. available. Write to the Wickman Technical 


cast-iron motor end shields in a cycle time 
per component of 7} minutes — the 43” dia. 
bore is roughed, outside dia. turned, bearing 
boss and spigot rough faced in the first 
operation. Finish facing and reaming is com- 
pleted in the second operation. Roughing Publications Dept. mentioning your particular interest 


me ‘OVENTRY 
WICK MAN of C 
LONDON BRIsTOIL BIRMINGHAM ° MANCHESTER 
LEEDS GLASGOW . NEWCASTLE ° BELFAST 


{ 
Wimet tools are boring and facing 183” dia. 
' 
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Localised Hardening 
of 3,500 clutch 





















sleeves per week 


Above: View showing 3 
hardened segments. 


Below : Section showing 3 
hardened bands. 


o 
he 









the “machine tool” approach to PRODUCTION HARDENING 


Component...... Synchromesh gear box clutch sleeve. 
Dimensions ...... 3.34” diameter x 1.3” width. 

Material ........ EN 8 0.4% C steel. 

Hardened Area ...3 x 90° segments in three bands. 

Condition ....... Clean, decarb-free surface. as 


Distortion—Nil. 
Hardness— Rockwell C47-57. 


Production....... 3500 parts per 44 hour week. 


Equipment ...... Birlec 20 kW automatic H.F.— 
induction heater. 


tee VUeTION BIRLEC LIMITED 
HEATING ERDINGTON - BIRMINGHAM 24 
DIVISION Telephones: EAST 1471 (9 lines) * Telegrams: Birlec, Phone, B’ham 

SM/B.337¢ 
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Everything happens in some factories 




















(Above) IDLE MACHINES, avoidable | (Below) WHAT A DIFFERENCE when 
fatigue and accidents are part of the real | lifting and shifting are organised. part of a 
cost of out-of-date handling. It tends to | smooth production flow! Nearly always it 
make its mark in the balance sheet when | means more production, less effort, lower 
goods are heaved and humped about byhand. | cost per unit. 




















OU’RE PAYING FOR A MODERN HANDLING SYSTEM whether you have 

it or not! Replace all the humping and heaving with modern materials handling 
gear and you save all along the line. A well-planned installation quickly pays for itself 
and goes on saving time, money and effort year in year out. 

Your problem is ‘different’? Many of the most successful KING installations have been 
designed to fit a specialised need, from the sixteen miles of KING conveyors in the new 
Austin plant to small runway layouts. 

You will find in KING booklets many useful ideas about Overhead Conveyors, Floor 
Conveyors, Travelling Cranes, Electric Pulley Blocks and Runways. Look into this; there’s 
no obligation except ours—to help you speed output and cut costs. 


WRITE FOR 
ILLUSTRATED 
BOOKLETS 





GEO. W. KING LTD. 
erators travel from Assembly to 502, WORKS, HITCHIN, HERTS. 
tch Stores-on a KING wooden slat AND AT STEVENAGE. 


Here is a KING Dual Conveyor on the job in —_Refrig. 
special tip-bins. floor conveyor in the Frigidaire factory. Telephone: HITCHIN 960 


( @ famous mut and belt factory. Note the 
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CEN 


E. and V. SERIES 
17&" to 274” SWING OVER BED 


FULL TECHNICAL DATA FROM THE SOLE BRITISH AGENTS 
W. E. SYKRES LTD 
STAINES + MIDDLESEX 
AGENCIES DIVISION: TERMINAL HOUSE - VICTORIA - LONDON -S.W.1 


Telephone: SLOANE 2272 (3 lines) 





> x 


~~ 
> 


SS 
SN 
‘o” RINGS “GS 


PISTON 













Compressed air power solves many problems— remote control valves, both pressure 
* SIMPLIFIES Jigs, fixtures and machines and pilot operated. 


* SPEEDS. .» . Loading and unloading : 
 SHORTENS:. . . . Sle metion With standard Maxam valves and 


% SAVES TIME-MANPOWER-MONEY CYlinders manual machines can be 
converted to automatic power opera- 


A Maxam four-way valve. Small and _ tion; processes involving large thrusts 
compact, simple in construction and and complex sequences can be de- 
action. Nothing to go wrong. Note signed to operate at the flick ofa lever. 
particularly the plastic “O° rings, Let us send you full information. 
which make a perfect seal and mini- 


mise wear. 
VALVES AND.-CYLIN 
Two-way, three-way and four-way YF 


DERS 
valves are available for operation by na Mi 


| hand, foot, cam or solenoid; also 
AIR EQUIPMENT 
T 


i HE MODERN WAY TO FASTER PRODUCTION 
CLIMAX ROCK DRILL & ENGINEERING WORKS LTD. 4 Broad Street Place, London, E.C.2 














TAS/CX 495 
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“Maafpcaton of the 


“MOST COMPREHENSIVE RANGE OF 


SOCKET SCREW PRODUCTS 


IN THE WORLD 
UNBRAKO 


UNBRAKO SOCKET ae Co., Lid., Burnaby Road, Coventry 


ed and Distributed by 
CHARLES CHURCHILL « yo Ltd., Coventry Road, Birmingham, 25 
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For measuring by comparison 
with calibrated ‘‘standards” the 
effective and core diameter cf 
external screw threads to within 
.000!1 in. (.0025 m/m). Made in 
three sizes, 0-4in. 0-7in. 6-12in. 
(0-100mm.0-175mm.150-300mm.) 












For the measurement of the pitch 
of internal and external, parallel 
and taper screw threads to with- 
in .000lin. (.0025mm.) Capacity 
for external threads 8in. diameter 
x 18in. long. (200 x 450mm.) 

















For the measurement of internal 
plain and threaded diameters ard 
pitch to within .0005_ in. 
(00125 mm.) on diameter, and 
.0001 in. (.0025 mm.) on pitch. 
Capacity } in. to 6 in. (6 to 
150 mm.) to a maximum depth 
of2in. (50 mm.) 


This high precision instrument 
provides an efficient and reliable 
means for checking the form of 
hobs, involute helicoids, etc., to 
a high degree of accuracy. 


Some of the outstanding Matrix Measuring Instruments 
designed and manufactured with the full collaboration 
of the National Physical Laboratory by 


COVENTRY GAUGE AND TOOL CO. LTD. 
COVENTRY - GREAT BRITIAN 





AIRI 











( 








COVENTRY GAUGE £ 
TOOL COMPANY LTD. 








~~ 
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LORD AUSTIN PRIZE, 195! 


The Award 


The Austin Motor Company have very generously agreed 
to increase the value of the Lord Austin Prize. 

The prize has for twenty years been provided from a sum of £100 
donated by the late Lord Austin when he was President of the 
Institution. 

The Austin Motor Company will donate a further £100 each 
year for the next five years, and the value of the prize will therefore 
increase progressively over that period. 

The prize for 1951 will consist of a miniature shield and books 
or instruments to the value of 10 guineas. 


Past Winners 





The following graduates have been awarded the prize : 
1932. L.R. Smith 1940. G. Withington 
1933. P.C. Redwood 1941-43. No awards made 
1934. L. K. Hughes 1944. A. B. Dear and W. Johnson 


1935. J. Silver 1945. I. McLeod 
1936. R.A. P. Misra 1946. R. W. Deutsher 
1937. R.A. Cox 1947. <A. Short 

1938. B. M. Mason 1948. A. V. Knight 


1939. R. W. Marson 1949. E.R. Unitt 
1950. G. N. Johnson 


Conditions 

(i) All graduates under the age of 30 years may compete for 
the prize. 

(ii) Essays may be submitted on any subject within the field of 
Production Engineering. ‘Titles of essays must be sent to 
the Head Office of the Institution for approval not later 
than 3rd December, 1951. 

(iii) Essays should be not less than 2,000 words and not more 
than 4,000 words in length. 

(iv) Completed essays must be submitted to the Head Office 
by 1st February, 1952. 


Presentation of the Prize 





The Prize will be presented to the successful Graduate at the 1952 
Annual Dinner of the Institution. 
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November, 1951 


ASSOCIATE MEMBERSHIP EXAMINATION 
PASS LIST — 1951 





PART I 


PART 


PART III 
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Part I. 
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* Candidates pass in Part II is subject to successful completion of English in 


+ Candidate’s pass in Part III is subject to successful completion of specified 
subjects in Part IT. 











INSTITUTION NOTES 


ANGLO-AMERICAN COUNCIL ON PRODUCTIVITY 
SPECIALIST TEAMS 


Among the Productivity Teams which have recently been formed 
to visit the United States, the following include members of the 
Institution of Production Engineers :— 


Woodworking Machinery: Mr. James C. Campbell, Associate Mem- 
ber, Works Manager, Thos. White & 
Sons, Ltd., Paisley. 


Machine Tools: Mr. R. D. G. Ryder, Member, Managing 
Director, Thos. Ryder & Sons, Ltd., 
Bolton. Mr. Ryder has been appointed 
Leader of the Team. 
Mr. R. W. Tuck, Associate Member, 
General Manager, C.V.A. Jigs, Moulds 
& Tools, Ltd. 


Production Control: Mr. J. Thorpe, Member, Production 
Manager, Leyland Motors Ltd., Leyland. 
Mr. T. W. Price, Member, Technical 
Production Director, E.M.I. Ltd. 
Mr. F. O. Gloss, Associate Member, 
Deputy Works Superintendent, The Brit- 
ish Oxygen Co. Ltd. 


NEWS OF MEMBERS 


Mr. G. W. Butler, Associate Member, is now an Assistant 
Lecturer at the County Technical College, Wednesbury. 

Mr. G. T. Chawner, Associate Member, is taking up an appoint- 
ment as Lecturer in Engineering Subjects at the Witwatersrand 
Technical College, Johannesburg. 

Mr. G. Comer, Associate Member, is now Assistant Chief 
Designer with Omes Ltd., Barnes. 

Mr. H. E. Dales, Associate Member, has joined “Associated 
Industrial Consultants, Ltd., London, as a Resident Consultant. 

Mr. C. Ellis, Associate Member, of E. Pryor & Son Ltd., Sheffield, 
is now Chief Engineer. 

Mr. E. F. Gilberthorpe, Member, has been appointed Assistant 
General Manager of S. M. Wilmot & Co. Ltd., Bristol. 

Mr. H. V. Lustig, Associate Member, has been appointed 
Production Controller with British Acoustic Films Ltd., London. 

Mr. G. S. Mutch, Associate Member, has been appointed 
Principal Teacher of Engineering at the Dundee Trades College. 
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Mr A. S. Nagi, M.Sc., Associate, of B. N. Elias & Co., Calcutta, 
is in England on a short industrial visit until January, 1952. 

Mr. G. B. Parsons, Associate Member, is now a full-time Assistant 
Teacher for Engineering Subjects with the City of Nottingham 
Education Committee at the People’s College of Further Education. 

Mr. D. A. Pearson, Associate Member, has joined the staff of 
W. T. Glover & Co. Ltd., Manchester, as Personal Assistant to the 
General Manager. 

Mr. J. W. L. Russell, Associate Member, has taken up the 
appointment of Works Engineer with the National Carbon Co. 
(India) Ltd., Calcutta. 

Lt. Col. J. H. Snelson, Member, is now O.C. No. 11 Vehicle 
Depot Workshops, Ashchurch. 


Mr. John C. N. Thompson, Associate Member, is employed as a 
Technical Engineer with Renold & Coventry Chain Co. Ltd., 
Manchester. 


Mr. H. H. Valberg, Associate Member, is now Foundry Manager 
with Platt Bros. Ltd., Oldham. 

Mr. G. N. Venn, B.Sc.(Eng.), Associate Member, is now with the 
National Research Development Corporation as Assistant Technical 
Manager in charge of Engineering Frojects. 

Mr. W. R. Gaudion, Graduate, has been promoted to Works 
Manager with Henry Broadbent Ltd., Sowerby Bridge. 

Mr. J. J. A. Hall, Graduate, has taken up a post as Technical 
Representative in the Bombay office of Heatly & Gresham Ltd. 

Mr. J. S. Langford, Graduate, has been appointed Manager of 
the Stainless Division, Talbot-Stead Tube Co., Walsall. 

Mr. A. 'T. H. Selby, Graduate, is now a Planning Engineer with 
Sir W. G. Armstrong Whitworth Aircraft Ltd., Baginton. 

Mr. H. A. Turner, Graduate, is now a Machine Tool Designer 
with Modern ‘lool Works, Toronto. 

Mr. N. H. Ward, Graduate, has transferred to the International 
Combustion Limited’s Associate Company, Ipscol Ltd., Southamp- 
ton, as Production Manager at the Shipyard Estate. 


BRITISH The following Standards have recently been issued, 

STANDARDS and may be obtained, post free, at the prices stated 
from the British Standards Institution, 24-28, 

Victoria Street, Westminster, London, S.W.1. 

132: 1951 Steam Turbines (2, - 

1737: 1951 Jointing Materials and Compounds for Water, Town 
Gas, and Low-Fressure Steam Installations (5/-) 

1761 ; 1951 Single Bucket Excavators (6/- 
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1768 : 1951 Unified Precision Hexagon Bolts, Screws, Nuts (UNC 
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and UNF Threads) and Plain Washers—Normal 
Series (3/-). 


1769 : 1951 Unified Black: Hexagon Bolts, Screws, Nuts (UNC 


and UNF Threads) and Plain Washers—Heavy 
Series (2/6). 


1770: 1951 Pipe Flanges for use on Internal Combustion Engines 


and Installations (2/-). 


HAZLETON MEMORIAL LIBRARY 


It would be helpful if, in addition to the title, the author’s name 
and the classification number could be quoted when borrowing books. 


ABSTRACTS 


347-7 COMMERCIAL LAW 


“Employer’s Liability at Common Law” by John H. Munkman, LI.B. 

Butterworth & Co. Ltd., London. 339 pages. 1950. 21/-. 

Mr. Munkman’s book on the Law of Tort as applied to Employer's 
Liability is distinguished from the usual text books on the subject by its 
emphasis on the application of the Law of Tort not only to industry as a 
whole, ‘but to particular industries, e.g. there are chapters on Shipbuilding 
Yards and Docks, Building and Engineering Operations, Electricity, Coal- 
mines, Metalliferous Mines and Quarries, Railways and Private Sidings. 

Whilst the book is, no doubt, primarily for practising Lawyers and 
Insurance and Trade Union Officials dealing with litigation, its chapters on 
the Historical Development of Employer’s Liability Law, Employer’s Per- 
sonal Negligence, and Employer’s Vicarious Liability will also be found to 
be of interest to Managers and Industrial Executives. 

There are also chapters dealing with various aspects of Statutory 
Factories Legislation, but emphasis is always placed on the Common Law 
interpretations relating to such Statutes. 

Throughout the book, Mr. Munkman refers to a large number of cases 
for illustrative purposes, and his table of cases at the beginning of the book, 
cross referenced to cover most of the better known Law Reports, will be found 
most useful. Knowledge of the Law in general, and particularly of Statute 
Law as applied to Industry appear to be essential prerequisites for deriving 
the fullest benefit from this book. 


159-9226 MENTAL CHARACTERISTICS AS INFLUENCED BY AGE 








Welford, A. T., and others. “Skill and Age : an Experimental Approach.” 
London, Oxford University Press for Nuffield Foundation. 1951. 161 pages. 
8/6. 

The work lays foundations of investigation into the nature of abilities 
and disabilities which increase with age, with bearing towards work for which 
older people are suited and methods of re-training. It declares that while 
dealing mostly with abilities apparently diminishing with age, the way is 
opened for positive study of cases in which age brings improved performance. 
While disclaiming entire finality, its steps are positive. 

Physical structure is subject to successive changes from birth and viewed 
as a machine, rises. to peak efficiency in the twenties, thereafter declining, 
causing individuals to use compensating mechanisms in maintaining per- 
formance. 
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Environment tends to narrow the range of what a man is “ likely ”’ to do, 
causing him to draw upon experience in dealing with a current problem and 
encouraging new resourcefulness against future situations. Pattern of action 
in dealing with stimuli would be laid down in advance, becoming better 
formed, then when the stimulus arrives it triggers-off a preformed response. 

Skill is examined with the acceptor and effector aspects of organisation. 
Conclusions make apparent that age finds increasing difficulty in organising 
data, requiring more stimulus or time. The cause of lessened performance 
may be located in acceptor and not the dependent effector mechanisms. 


669. METALLURGY 
Chalmers Bruce. “ Structure and Mechanical Properties of Metals.” 

Lond., Chapman & Hall, 1951. 132 pages. Diagrams. 

(Monographs on metallic materials, published under the authority of the 

Royal Aeronautical Society; vol. 2.) 

This is the second volume in the series of Monographs issued under the 
authority of the Royal Aeronautical Society. It has been written primarily 
for the reader who, having a general elementary knowledge of physics and 
chemistry, is anxious to know more about the structure of metals and alloys 
and the effects of deformation and heat treatment on those structures. Such 
information is given without reference to mathematical considerations and is 
followed by a brief account of the methods of examining and determining 
structure. The last chapter covers mechanical properties and their depend- 
ence on structure and completes a volume which is in no sense a reference 
book, but will be of value to all students of metallurgy. 


OTHER ADDITIONS 


159.9 PSYCHOLOGY 
Baumgarten, Franziska. “ Pyschology of human relations in industry,” 
tr. by E. D. Nisbet. Lond., Pitman. 1950. 205 pages. 


331.055 FATIGUE STUDY 
Gilbreth, Frank B., and Gilbreth, Lillian M. “ Fatigue study.” Lond., 
Routledge. 1919 175 pages. Illustrated. (Efficiency Books.) 


331.2 WAGES; PAY 
Jones, Philip W. “ Practical job evaluation: the applications of 
wage determination to wage structures.” N.1Y., Wiley. Lond. 
Chapman & Hall, 1948. 304 pages. 
510. MATHEMATICS 
Toft, Louis. “ Definitions and formulae for students—practical 
mathematics.” 3rd ed. Lond., Pitman. 1951. 38 pages. 1/6. 


535-8 OPTICAL INSTRUMENTS 
Williams, W. Ewart. “ Applications of interferometry.” 4th ed. 
Lond., Methuen. N.Y., Wiley. 1950. 104 pages. Diagrams. (Methuen’s 
monographs on physical subjects.) 


614.8 PREVENTION OF ACCIDENTS ; SAFETY MEASURES 
MacMillan, C. M. “ Foremanship and safety.” N.Y., Wiley. Lond., 
Chapman & Hall. 1943. 101 pages. Illustrated. 
620.1 STRENGTH OF MATERIALS 
Woldman, Norman E. “ Materials engineering of metal products.” 
N.Y., Reinhold Pub. Corp. 1949. 583 pages. Illustrated. Diagrams. 
620.942 ENGINEERING—ENGLAND—HISTORY 
Hollowood, Bernard. “ Cornish Engineers.” illustrated by T. Cuneo. 
Camborne, Holman Bros. Ltd. 1951. 95 pages. Illustrated. Facsimiles. 
Maps. (History of Holman Bros. Ltd., Camborne, Cornwall.) 
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621.0052 AUTOMATIC CONTROLS 

Ashley, J.W. Automatic control of industrial plant and processes.” 
Manchester, Emmott & Co. Ltd. 1950. 65 pages. Diagrams. (Mechani- 
cal World Monographs.) 

Porter, A. “Introduction to serv hani 2? Lond., Methuen. 
N.Y., Wiley. 1950. 154 pages. Diagrams. (Methuen’s monographs on 
physical subiects.) 

621.74 FOUNDRY WORK 

Institute of British Foundrymen, Manchester. “ Proceedings.” Vol. 43, 
1950. Manchester, The Institute. 1951. 250 pages. 158 Illustrations. 
Diagrams. 

621.791 WELDING 

Burgess, C.O. “ Welding, joining and cutting of gray iron.” Cleveland, 
Gray Iron Founders’ Society. 1951. 40 pages. Illustrated. 

Tibbenham, Lewis John. “‘ Welding of cast iron by the oxyacetylene 
process.” 2nd~ed. Lond., Pitman. 1945. 120 pages. Illustrated. 
Diagrams. 

621.7913 SOLDERING ; BRAZING 

Lewis, W. R. “Notes on soldering.” Greenford, Tin Research Institute. 

1948. 88 pages. Illustrated. Diagrams. 
621.793 METAL COATING 

Hoare, W. E. “ Hot-tinning—practical instructions.” Greenford, Tin 

Research Institute. 1948. 112 pages. Illustrated. Diagrams. 
621.79 SURFACE PROCESSES ; FINISHING 

American Society of Metals. “ Surface treatment of metals—sym- 
posium.” Cleveland, The Society. 1941. 427 pages. Illustrated. Dia- 
grams. 

Massachusetts. Institute of Technology. “ Proceedings of the special 
summer conferences on friction and surface finish.” Cambridge, 
Mass., Chrysler ‘Corp. and The Institute. 1940. 244 pages. Illustrated. 
Diagrams. 


621.83 GEARS 

Brown & Sharpe Mfg. Co., Providence, RJ. “ Practical treatise on 
gearing.” 24thed. Providence, TheFirm. 1951. 244 pages. Illustrated. 
Diagrams. 

Brown & Sharpe Mfg. Co., Providence, RJ. ‘ Formulae in gearing, with 
practical suggestions.” 17th ed. Providence, The Firm. 1950. 
266 pages. Illustrated. Diagrams. 

621.9 MACHINE TOOLS ; MACHINING 

Boston, Orlan W. “ Bibliography on cutting of metals 1864-1943.” 
N.Y., AWS.M.E. 1945. 547 pages. 

Brown & Sharpe Mfg. Co., Providence, R.I. ‘“ Construction and use of 
Brown & Sharpe automatic screw machines.” Providence, The 
Firm. 1951. 340 pages. Supplements. Illustrated. Diagrams. 

Brown & Sharpe Mfg. Co., Providence, R.I. “ Practical treatise on milling 
and milling machines.” Providence, The Firm. 1950. 383 pages. 
Illustrated. Diagrams. 

Herbert, Alfred, Ltd., Coventry. ‘ Turret lathe work.” 4th ed. Coventry, 
The Firm. (195-.) 150 pages. Illustrated. Diagrams. 

Parkinson, A. C., and Dawney, W. H. “ Thread grinding and measure- 
ment.” Lond., Pitman. 1949. 227 pages. Illustrated. Diagrams. 
Warner & Swasey Co., Cleveland, Ohio. “ Turret lathe tools: catalog 
and manual No. 38A.” Cleveland, The Firm. 1948. 183 pages. 

Illustrated. Diagrams. 

Bliss, E. W., Company, Toledo, Ohio. “ Power press handbook.” Toledo, 

The Firm. 1950. 717 pages. Illustrated. Diagrams. 
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658. INDUSTRIAL ORGANIZATION ; MANAGEMENT 
Hyde, George Gaynor. “Fundamentals of successful manufacturing.” 
N.Y., McGraw-Hill. 1946. 201 pages. (McGraw-Hill industrial org- 
anization and management series. 
Kimball, Dexter S., and Kimball ( Jun.), Dexter S. “Principles of industrial 
o tion.” 6th ed. N.Y., McGraw-Hill: 1947. 531 pages. 
Illustrated. Diagrams. McGraw-Hill industrial organisation and 
management series. 
658.23 FACTORY LAYOUT ; PLANNING 
Apple, James M. “Plant layout and materials handling.” .V.1., 
Ronald Press. 1950. 367 pages. Illustrated. Diagrams. 
662.6 FUELS ; INDUSTRIAL HEATING 
Foxwell, G. E., ed. “ Efficient use of fuel ”; ed. by G. E. Foxwell for Fuel 
Efficiency Committee. Lond., H.M.S.O. 1944. 823 pages. Diagrams. 
669.14. STEEL 
Monypenny, J. H. G. “Stainless iron and steel—Vol. 1, Stainless 
steels in industry.” 3rd ed. rev. Lond., Chapman ©& Hall. 1951. 
524 pages. Illustrated. Diagrams. 
681.2 INSTRUMENT MAKING 
Pollard, A. F. C. “ Kinematical design of couplings in instrument 
mechanisms. Lond., Hilger © Watts Ltd., Hilger Division. 1951. 
64 pages. Illustrated. Diagrams. 
Scientific Instrument Manufacturers Association of Great Britain Ltd. 
“Directory and Handbook.” JLond., The Association. 1951. 251 
pages. Illustrated. 


Members are asked to note that until further notice 
the Library will not be open on Wednesday evenings 
or Saturday mornings, but will be open between 10 a.m. and 
5-30 p.m. from Monday to Friday each week. 


THE LIBRARY 


Members are reminded that binding cases for the 
a Journal are obtainable from Head Office, price 
7/6 each post free. The cases, each of which will hold 12 issues of 
the Journal, are made of stiff board covered with imitation leather 
cloth, with gilt lettering on the spine. 


It would be of great assistance to Head Office 
if members would ensure that the business 
addresses contained in their records were up-to-date, and would 
notify Head Office as soon as possible of any change of appointment. 


CHANGE OF ADDRESS 


A number of copies of the following Research 


RESEARCH PUBLICATIONS publications are still available to members, 


at the prices stated : 
Report on Surface Finish, by Dr. G. Schlesinger 15/6 
Machine Tool Research & Development 10/6 
Practical Drilling Tests 2t/- 


Test Charts for Machine Tools, Parts 3 and 4 5/6 each 
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These publications may be obtained from the Production 
Engineering Research Association, ‘‘Staveley Lodge”, Melton 
Mowbray, Leics. 


ISSUE OF JOURNAL Owing to the fact that output has to be adjusted 
to meet requirements, and in order to avoid carry- 

ing heavy stocks, it has been decided that the Journal will only be 

issued to new Members from the date they join the Institution. 


important nm order that the Journal may be despatched on 
———— time, it is essential that copy should reach the 
Head Office of the Institution not later than 40 days prior to the 
date of issue, which is the first of each month. 


Mr. H. C. Cook, Member, who took part 
in the discussion following Mr. R. B. 
Wilkinson’s Paper presented at the Harro- 
gate Conference, asks us to point out that on page 657 he is reported 
as having said ‘“ Production was subordinate to the systems 
employed,” whereas his actual remark was “ Production should not 
be subordinate to the systems employed.” 


HARROGATE CONFERENCE 
OCTOBER JOURNAL 
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SECOND ANNUAL SUMMER SCHOOL 
OF PRODUCTION ENGINEERING 
UNIVERSITY COLLEGE, DURHAM 
29th August/2nd September, 1951. 


HE Second Annual Summer School of Production Engineering 

was held by the Institution at University College, Durham. 
The historic Castle and Cathedral formed a really magnificent 
setting for the work of the School, and a number of members were 
fortunate enough to be shown round both these lovely buildings by 
the Censor of the College, Dr. Gregory. 

Meals were taken in the Great Hall of the Castle, and many of 
those who attended had rooms either in the main part of the Castle 
building or in the keep. 

The theme for this year’s School was stated simply in the pro- 
gramme as, “‘ Developments in the Study of Production Engineer- 
ing,’ and the programme was prepared and developed with the 
object of surveying recent developments in the study of production 
technology and management, to see how far these developments 
should be reflected in courses in Production Engineering. 

Three Lectures were given, on “Standards of Industrial 
Performance,” ‘‘ Product Design,’ and ‘“‘ Materials Handling.” 
These lectures were given at full sessions of the School, after which 
members discussed the subjects in their groups and returned at 
later sessions to report to and ask questions of the lecturer, through 
their selected rapporteurs. 

In addition to these activities a series of three distinguished 
after-dinner addresses was given on “Science and Industry,” 
‘The Armed Services and Industry”? and “ Education and 
Industry.” 


Opening Address by the President 
Major-General K. C. APPLEYARD, C.B.E., T.D., D.L., J.P. 


The President commenced his address of welcome by expressing 
the Institution’s gratitude to the Master of University College for 
permitting the Summer School to be held in such magnificent and 
congenial surroundings, and he introduced Dr. Gregory, the Censor 
of the College, who, deputising for the Master, said that he hoped 
that the ancient surroundings would prove as congenial to those 
practising one of the most recent of the applied sciences as they were 
to those engaged in “‘ the more archaic forms of learning.” 
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General Appleyard continued by expressing the very real 
pleasure which it gave him to preside at an Institution Summer 
School at Durham, in a county which had been his home since he 
became a Production Engineer 37 years ago. 


INDUSTRIAL He referred to the great industrial activities of the 
ACTIVITIES North-East Coast—coal mining, locomotive building, 

shipbuilding and the electrical and chemical indus- 
tries ; yet Durham itself, in the heart of a busy county, was he said 
a peaceful city of history and tradition. It had, however, not 
always been a place of peace, for through nearly nine centuries it 
had been the bastion of the North—the place from which the 
Prince Bishops of Durham, Counts Palatine, had stubbornly 
resisted by force of arms all invaders from the Conqueror to the 
Scots. 

General Appleyard expressed the hope that everyone who had 
come to Durham for the Summer School would sit for a while and 
consider the cathedral, which was started in 1093 and finished in the 
main, by 1140. He wondered whether, with all our modern 
resources, we could create such a mighty and beautiful work of stone 
to-day. 

After referring to the problems of the present century, the 
President concluded by saying that he was certain that the in- 
spiration of the past could guide all of us in our consideration of the 
problems of the future, and he wished all members of the School a 
successful and enjoyable time at Durham. 


Survey of the School’s Programme 


by T. B. WORTH, 
Education Officer. 


Mr. Worth opened his review by stressing the need for an 
appreciation of the background against which studies in Production 
Engineering operated at the present time, as this would help to 
explain why the particular subjects had been chosen, to relate 
them to the many other aspects of Production Engineering, and to 
define modern practice. 

Production Engineering as a specialised study and practice grew, 
he said, from the application of scientific methods of manufacture 
in organisations whose products consisted in the main of more or 
less standard parts. Such developments had been closely associated 
with engineering and allied industries, but it was well recognised 
that benefits accrued from the application of Production Engineer- 
ing principles to all forms of manufacture. 

Mr. Worth continued by saying that although it was right that 
due regard should be paid to what might be called the traditional 


738 








. iim A. ma a oo a 














SUMMER SCHOOL 


aspects, such as manufacturing plant and processes, modern 
circumstances made it necessary for the focus to be placed on others, 
rather less easy of definition and indirect in comparison, but vital 
to modern methods of manufacture. In the first place Production 
Engineering had to be studied with due regard to close and effective 
co-operation between the technical and administrative functions, 
thus bringing in the human factor, and secondly it was being 
recognised that certain functions of Production Engineering formed 
a continuous thread or binding agent throughout the manufacturing 
process. 


The programme reflected these developments and the first 
lecture on “Standards of Industrial Performance” would give 
an opportunity for a close survey of the essential links between the 
technical and management fields. 


In the case of * Product Design,” the problem was one of 
approach rather than method, since problems of standardisation 
and simplification, whilst relatively easy to define, involved diffi- 
culties both to management and engineering. 


** Materials Handling ” was now recognised as a most import- 
ant aspect of the planning and co-ordination of production, although 
little attention had been paid to it until recently by the educational 
establishments of the country. 


Mr. Worth concluded by drawing attention to two of the im- 
portant objectives of the School, namely Study of the Subjects and 
Applications of the Subjects in industry, the armed services and 
colleges, and referred to the three evening addresses, which he said 
would be inspirational in character. 


‘“‘Standards of Industrial Performance” 


by WALTER C. PUCKEY, 
Chairman of Council. 


Major-General Appleyard was in the chair and introduced 
Mr. Puckey, who started his paper by stating that there were two 
basic requirements which he would discuss—“ Setting the Standard ”’ 
and ‘‘ Checking the Performance” whilst, in addition, since the 
School was considering recent developments, he would consider 
one further important requirement, namely ‘“ Presenting the 
Information.” 


Mr. Puckey questioned the number of standards 
SETTING THE a enid th ‘al limi 
STANDARD attempted, and said that an essential preliminary 

to the setting of a standard was the ability to 
measure. He suggested that the problems involved in measuring 


739 








THE INSTITUTION OF PRODUCTION ENGINEERS 


activities, which were not at present very closely defined, required 
more detailed investigation, and then went on to consider the 
maximum performance desired and the time element. 

He emphasised the need to avoid setting standards too low and 
regarding them as permanent. Great skill lay in advancing the 
standard in the right amount at the right time. 

He also stressed the fact that the standard must contain a time 
element, since no programme was worthwhile unless it was linked 
up with the time required to achieve it. It was in the time taken 
that so many had fallen down so badly since the war, and he suggested 
that the development of a competitive spirit would help to correct 
this. 


CHECKING THE In checking performance the important thing was 
PERFORMANCE to ask the right question at the right time, and as an 

example of this technique members of the School 
were referred to the appendices in the Memoirs of Mr. Winston 
Churchill. 

Five further points were discussed briefly under this heading— 
approval of performance standards as quickly as possible, publi- 
cation of the standards promptly and in sufficient time for the 
programme to be achieved, allocation of precise personal re- 
sponsibilities, encouragement of the competitive spirit among all 
concerned, and a ruling that major standards can be altered only 
on the highest authority. 


PRESENTING THE In dealing with the final requirement Mr. Puckey 
referred to the growth of the Personnel function, 
INFORMATION d : 
and the importance of regarding man as an 
individual. In presenting information it was vital to ensure that 
knowledge and understanding was brought down to individual 
level, for if Managers did not succeed in doing this others would. 
Mr. Puckey ended by making the point that in industry it was 
becoming ever more important that young men should be en- 
couraged to take decisions and to display initiative ; he considered 
that those particularly concerned with the education of young 
Production Engineers might well view this as one of the most 


important aspects to study and to foster. The Institution itself 


owed its strength, he said, to its qualities of initiative, based upon 
personal enthusiasm. 


The lecture groups subsequently considered points 
DISCUSSION left with them by Mr. Puckey, and later returned 
to make comments to or ask further questions of him. 
Among the aspects which received special consideration were— 
the number of standards of performance which should be employed, 
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the setting of ‘‘ maximum performance,” modification of standards, 
competitive spirit as an aid to better performance, the “ time 
element,” the presentation of information incentives and worker- 
management relations. : 


“Science and Industry” 


by Dr. F. A. FREETH, O.B.E., F.R.S., 
(Imperial Chemical Industries, Ltd.). 


The President, who again was in the Chair for the evening 
address, welcomed, on behalf of the School, the Mayor of Durham, 
the Recorder and Clerk to the County Council, and other distin- 
guished guests before introducing Dr. Freeth. 

Dr. Freeth commenced his address by saying that he proposed to 
reverse the order of the title given on the programme, and talk of 
‘“* Industry and Science”’—he wanted to put himself into the 
position of a Production Engineer, and then see if he could from his 
experience offer any help or advice which might assist Production 
Engineers in their work. 

In the course of a most entertaining and invigorating address he 
showed the need, largely by means of a series of fascinating anec- 
dotes, for the Production Engineer to be a “ whole”’ man, and 
emphasised the vast amount of knowledge and experience of people 
and affairs which can be gained by travel and by the investigation 
of philosophies, sciences and activities outside the somewhat narrow 
confines of one’s daily work. 

Finally he stressed the immense value of studying emotional 
difficulties and problems, and the need to consider always the re- 
actions and aspirations of other people, on whose co-operation the ~ 
success of one’s work largely depended. 


“Product Design” 
by J. B. JAY, 
(Chief Designer, Hymatic Engineering Co. Ltd.). 


Professor T. U. Matthew, M:Sc., was in the Chair and introduced 
the lecturer. 


Mr. Jay opened his lecture by stating that it was 
doubtful whether advances in the study of Product 
Design matched those of research and production. It 
was not an exact science but the average level of design ability 
demanded some procéss to check the design as it proceeded, and 
critical analysis should be made from the start. 

Product Design could be considered as involving function, cost 


PRODUCT 
DESIGN 
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and esthetics, but he thought that questions of appearance, pack- 
aging, sales appeal and others should be considered after or in 
conjunction with sound product design. , 

Further, it was essential that in all these problems, the design 
department and production department should co-operate to the 
full, and particularly on the question of costs. 

Mr. Jay explained that he was associated with a firm whose 
designs were usually based on initial batches of between 50 and 1000 
and gave the origins of new designs as :— 


(1) An entirely new product, resulting from a scientific advance, 
as in gas turbines and rocket motors. 


(2) A new product for a new purpose, such as tank landing craft 
and flail tanks. 


(3) A development from an existing design to extend use or 

reliability. 

(4) Redesign for cost reductions, quantity production and 

simplification. 

(5) Redesign for better appearance and increased sales potential. 

He stated that it was important for management to tell designers 
the reason for a design requirement, the circumstances attending 
the product and its marketing. 

In many instances, customers had only a vague idea of what they 
required and conferences between customers and designers were 
all important in defining the time basis of a design. After agree- 
ment on specification, critical analysis must be applied to solve 
problems of plant availability, finance, research and development. 


LIAISON BETWEEN Mr. Jay thought that the practice of settling all 
DESIGN AND design problems through a third party such as a 
PRODUCTION technical salesman was not the best way of reaching 
a design solution quickly. He posed a series of questions which the 
designer must answer and stressed the importance of feeding 
designers with essential information concerning external decisions. 
The designer should be interested in delivery dates and other 
relevant factors. He also emphasised the importance of good 
relations between the design function and the production function, 
and said that although good organisation tended to separate the 
experimental section from design, they should be checked for 
standardisation and simplification, and the market standard of the 
design should be constantly borne in mind. 

Concerning organisation, Mr. Jay thought that the modern 
trend was towards a simple office embracing both project design 
and Production Engineering, so that the engineer who originated 
a design had some authority over the detailed drawing which went 
into quantity production. Whichever way the detailing was 
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carried out, however, it was essential that up-to-date information 
was available to the draughtsman and designer regarding the 
relative costs of materials, processes and production methods, so 
that all concerned could apply the processes of critical analysis 
to each detail. 

Reference was made to the new British Standard on Drawing 
Office Practice (B.S.308) and to other standards which might be 
applied. Mr. Jay then suggested that, in addition to the frequent 
discussions between the Design and Production Engineers, some 
document should be issued with the detail drawings, calling 
attention to the methods of production visualised by the draughts- 
man when he decided on his tolerances and his methods of dimension- 
ing. The document would be explanatory and not mandatory. 

The economics of design modification were then discussed, and 
a warning given on the need to ensure that modifications, however 
desirable, could be really justified economically. 

Mr. Jay concluded by illustrating, by means of a case history, 
the application of critical analysis of the design and co-operation 
between the design and the production departments. 

The Chairman thanked Mr. Jay for a most stimulating lecture 
and left the discussion groups with five main points for consideration. 


On the question of the training of designers it was 
DISCUSSION considered that a practical knowledge of workshop 

practice and processes, plant and materials and their 
machinability was essential. It was thought that standardisation 
of parts and of radii to be cut by machine processes was desirable, 
whilst standardisation of gauges and measuring instruments could 
be achieved by careful design, and close co-ordination between the 
drawing office and inspection would tend to achieve standardisa- 
tion of quality. 

Important aspects of simplification were discussed from the stand- 
point of costs and suggestions were made as to the introduction of 
modifications. 

Mr. Jay replied to points and summed up at the close of the 
discussion in which he was assisted by Mr. Haerle, the Technical 
Manager of Hymatic Engineering Company, who dealt with 
questions of co-ordination in the fields of design, research and 
development. 


“The Armed Services and Industry” 
by Major-General S. W. JOSLIN, C.B., C.B.E., M.A., 
(Director of Mechanical Engineering, War Office). 
A number of prominent local industrialists were present for this 


address, and the President, who was in the Chair, introduced 
General Joslin to the School. 
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In a broad survey of the relationship between the Armed Services 
and Industry, General Joslin considered ways in which they might 
help each other in their important jobs. He said that so far as his 
own Corps and the Institution were concerned, he was happy to say 
that co-operation had for a number of years been operating most 
fruitfully. 

The material needs of the armed services could be summarised 
briefly as quality, reliability and punctuality. The question of 
punctuality led to consideration of production forecasts, and at this 
stage General Joslin described the function of the Ministry of 
Supply in the design and development, and inspection of equipment 
for the Army. 

In discussing human relationships, General Joslin outlined the 
technical training given at the Army Apprentices’ School and 
claimed that the services gave splendid training in leadership to all 
who showed their ability to profit from it. 

Finally the General outlined the important national issues which 
influenced both industry and the armed services, and pointed to the 
ever growing demand by the services for highly skilled technicians. 


“Materials Handling” 
by W. J. DIMMOCK, 
(Works Manager, Hoover Ltd., Perivale) 


Mr. B. H. Dyson, in the Chair, introduced Mr. Dimmock and 
mentioned the work which he had recently carried out as Secretary 
of the Materials Handling Productivity Team. 

Mr. Dimmock opened his lecture by referring specifically to 
Recommendation No. 8 in the report of the Productivity Team, 
which stressed the need for additional teaching facilities in the 
principles of materials handling, and the importance of an under- 
standing and appreciation of this vital subject by future executives. 

He then went on to define materials handling under three main 
headings : 

1. Methods of receiving incoming materials, handling and 

distributing to stores or manufacturing departments. 

2. Methods of handling materials through successive stages of 

processing and manufacturing. 

3. Handling techniques in the packing, storing and despatching 

of products. 

Materials handling operations generally, in the engineering 
industry, greatly outnumbered direct manufacturing or process 
operations, and the cost of handling was often a major item. 
Handling had to receive the same detailed consideration from the 
Production Engineer at the planning stage as, for instance, machine 
design and process technology. Mr. Dimmock continued by 
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quoting the recent report of the Chairman of a large company who 
stressed the importance of compact factory layout, economy of 
factory space and mechanisation of handling operations. Work in 
progress was, he said, the “ graveyard of profits,” and with ever 
increasing materials costs efficient handling became more vitally 
necessary. 


Before mechanisation of handling took place, 
RATIONALISATION however, it was usually necessary to rationalise 

existing methods and systems. The simplifica- 
tion of handling and movement could make a valuable contribu- 
tion to the reduction of costs, and this strengthened the emphasis 
on the use of flow charts. 

Too much concentration on the sani of men who might be 
released for other work should be avoided, Mr. Dimmock went on; 
such an outlook would require modification if it retarded the 
application of improved methods. Advantages such as the 
reduction of turn-round time for vehicles, more effective use of 
warehouse and dock space, and an increase in the volume of turnover 
were too often overlooked. 

Mr. Dimmock then considered the part which colleges, professional 
institutions, the Ministry of Education and trade associations could 
play in stimulating interest in the subject, and contrasted our 
efforts in the past with the considerable attention which had been 
given to the subject in the U.S.A. 

After examining in detail advantages secured through improved 
materials handling, Mr. Dimmock concluded by showing a short 
film dealing with materials handling techniques in receiving, 
warehousing and despatch departments of a manufacturing unit. 

Mr. T. B. Worth then showed a short film-strip on the principles 
of materials handling. 


During the discussion a proposal was made for a 
DISCUSSION regional advisory service which would “ spread the 

gospel ”’ of materials handling. Other groups stressed 
the need to inform workers before installing new handling devices, 
the importance of suggestion schemes, the value of a national survey 
of handling methods, and the importance of preparing for manage- 
ment a detailed statement of the savings to be achieved by efficient 
materials handling. 


Open Forum 


Mr. W. E. Park, Chairman of the Institution’s Education 
Committee, took the Chair for the open forum and had with him 
on the platform the Education Officer and the Summer School 
Secretary, Mr. G. E. Knight. 
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The Chairman said that many of the recommendations made at 
the 1950 Summer School had been of value in the planning of the 
1951 School, and he assured members that their recommendations 
and views would receive most careful consideration from the 
Education Committee. 

Among suggestions made by the groups were the need for 
stronger emphasis on the educational aspects of the theme, and the 
opportunities for further discussion which would result from more 
adequate common room facilities. All groups expressed their 
satisfaction with the general arrangements for the School. 


“Education and Industry” 


by NOEL F. HALL, M.A., 
(Principal, Administrative Staff College). 


The President said how lucky they were to have the opportunity 
of listening to Mr. Hall, whose work at the Administrative Staff 
College was proving to be of the greatest value to industry, the 
armed services and the Civil Service. 

After outlining some of his experiences as a lecturer at London 
University and impressions gained during a two-year research 
fellowship in the United States, Mr Hall stated the differences 
between the duties which education and industry respectively had 
to discharge. 

The professional educator’s first duty was to accept knowledge 
for its own sake, to advance knowledge in his own field wherever 
his search for truth might lead him, and not only to advance 
knowledge but to ensure its continuing growth and advancement. 
In his relations with his pupils he knew that it was in the fully 
emancipated talents of those pupils that the future progress of 
knowledge and. human welfare would depend. 

The industrialist in his working hours needed a different attitude 
towards both knowledge and the individual, and had to view both 
in relation to their end products. Nevertheless with all the 
differences in his basic approach to the individual, the professional 
man, and not least the professional Production Engineer, must be 
inspired by a truly vocational attitude so that he could explain his 
knowledge to, and develop, lesser men. 

Mr. Hall concluded his address by considering the status of the 
Profession, and the qualifications and responsibilities of the pro- 
fessional man. 

The President expressed the gratitude of all members of the 
School to Mr. Hall for his fine address, and before closing the 
School he asked Dr. Gregory to thank the Master on their behalf 
for all that had been done to make it the success it had been. 
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Presented to the Manchester Graduate Section of the Institution, 


S the subject of tracer controls applied to machine tools and 
treated as a separate field of study is relatively new, it can be 
legitimately assumed that there are many Production Engineers 
who are not fully aware of the possibilities the various devices offer. 
We shall therefore begin with some introductory remarks with 
regard to the ramifications. 

For the purposes of this paper, a tracer-controlled machine or 
mechanism may be considered as any tool reproducing a non- 
geometric or irregular contour on the component being machined, 
without any further manipulative action taking place on the part of 
the operator once machining has commenced. 

This definition is necessarily very inadequate, and it will be noted 
at once that certain types of automatic machinery could be included 
under this heading although, of course, automatic or special 
purpose machines are not generally considered as forming part of 
the subject under discussion. Nevertheless, it is worth noting at 
this stage that cams and similar devices do, in fact, represent to 
some extent a type of tracer control which may be described as being 
of a mechanical nature. Thus the movements of the tool slide, 
indexing of the turret, advance of dieheads, etc., on an automatic 
lathe are strictly controlled by a series of cams. This method of 
control, however, is sufficiently well known to most engineers to 
be excluded for the present. 

Whilst the generation of geometric contours such as cylinders, 
cones, flat surfaces, cubes, angles, etc., within given limits of 
accuracy by the normal machining methods presents comparatively 
little difficulty, the reproduction of irregular forms is considerably 
more difficult, and some means has generally to be devised to guide 
the cutting tool in such a way as to arrive at the desired shape in 


the end. 


The most obvious way of achieving this object is, of course, to 
employ a highly skilled operator who would be able to machine 
such an irregular shape on a standard machine tool, in much the 
same way as a tool-maker produces a complicated combination 
press tool with the aid of a relatively small number of fairly standard 
But this method is costly and slow, and it therefore 


machines. 


TRACER CONTROLLED 
MACHINE TOOLS 
by P. K. EISNER, Grad.|.Prod.E. 


19th January, 1951. 
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becomes necessary fo devise machines which will make some of the 
operations involved in producing irregular contours, if not entirely 
automatic, at least semi-automatic, thus helping in speeding up 
production both in the tool room and the general machine shop. 
This paper is an attempt to examine some of the methods 
available to the engineer in building such equipment, and we shall 
consider the underlying principles first and look at some of the ways 
these have been applied to actual manufacturing operations, later. 


MECHANICAL All tracer controls, whether mechanically operated 
TYPES or otherwise, employ some type of “ master, 

which may or may not correspond to the exact 
shape to which the component has to be machined. In mechanical 
types of following devices, the pressure exerted by the cutter on the 
material being machined depends largely on the physical strength 
of the master itself. The material from which it is made is therefore 
in practically all cases hardened steel. 

(i) In some types of mechanical tracers, a roller following a cam 
provides the direction motion to the portion of the machine which 
is to be controlled, but sometimes an attempt is made to reduce 
the actual force required to lift and lower heavy parts of machinery 
by means of systems of levers. This increases the mechanical 
advantage of the mechanism to some extent, but for most applica- 
tions the drawbacks of'this particular type of appliance are over- 
whelming. It will be obvious that errors of the master are 
magnified on the job and as contact between follower and master 
is generally maintained by friction only, chatter marks can give 
considerable trouble. The system is altogether simple but crude, 
and we shall not corisider it in any detail here. It is generally 
used in the case of relatively heavy machining operations only 
where the limits of accuracy are not critical. 

(ii) A more specialised application of the lever principle is one 
making use of pantographs in its various forms. The principle 
of the pantograph is that it enables a given path to be reproduced 
to an enlarged or reduced scale, the individual members of the 
mechanism being constrained in such a way that a movement of 
the tracer point will cause the copying point to trace out either an 
exact image or a mirror image of this, according to where the fixed 
point is located. In the example shown (Fig. 1) a mirror image 
would obviously be obtained. It will also be apparent that by 
altering the ratio of the links, different magnifications or reductions 
can be obtained. 

Pantographs have: been extensively used in engineering in the 
past—Watt’s straight line motion is a well-known example—but 
their application to machine tools is much more recent, and some 
typical examples will be discussed later. 
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It may also be useful to mention at this stage the duplex parallelo- 
gram linkage shown in the lower portion of Fig. 1, of which a 
well-known application can be found in the ordinary draughting 
machine. The object of this linkage is to constrain the tracer point 
to move in a fixed angular relationship with the copying point, 

which in the case of the draughting machine is also identical with 
the fixed point, i.e., the drawingboard. 

These two linkages have in some cases been combined, and an 
example of a machine where this has been done will be shown later. 
Fig. 2 however shows diagrammatically the arrangements of an 
early German machine used for form grinding irregular contours. 
A drawing, 50 times full size, is pinned on the drawingboard shown 
in the bottom left hand corner, and the cross slides of the machine 
adjusted until the grinding wheel edge is seen at the centre of the 
cross lines of the microscope. The tracer operating the pantograph 
is then moved by a small amount along the contour and the process 
repeated. Patience and skill are required to obtain a really smooth 
profile. 

(iii) There are some machines which cannot properly be included 
in either of the two first mentioned groups, although their copying 
device is based on a mechanical principle. For lack of a better 
definition they may be called the “ template and roller type.” The 
idea behind most of these machines is that there is some kind of 
master, usually a flat template, around which the path of the cutter 
is guided. Hand pressure only is used in most cases to maintain 
contact between the cutter and the template, which may be mounted 
side by side with the component being machined or directly above or 
below it. Fig. 3 shows the two systems diagrammatically. Examples 
of machines of this type will be given when dealing with actual 
applications, but it may be mentioned here that the method suffers 
from the drawback that highly skilled operators who possess a 
certain “‘ feel of touch” are required for these machines. We may 
also note in passing that it was of course this type of mechanism in 
its simplest form from which the idea of the cam originated. 

Two interesting applications used in the manufacture of turbine 
blades are shown in Fig. 4. The upper diagram shows the basic 
rotary method of blade profiling. The rotary table on the left 
carries the master (in this case twice full size owing to the leverage) 
and rotating in an anti-clockwise direction. Geared to this 
and rotating in the same direction are two other rotary tables carry- 
ing the actual blades to be machined. A spring loaded or weighted 
bell crank lever of the shape shown and having its fulcrum at the 
intersection of the respective centre lines of the links carries both 
tracer rollers and cutters. 

The lower diagram shows the basic linear method of blade 
profiling. It will be noted that the fulcrum of the arm carrying 
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the tracer roller and the cutter in this case is at the end, but still 
on the same centre line. It is necessary in this particular method 
to maintain the relationship :— 

Linear Travel of Master Dia. of Tracer Roller E 








Linear Travel of Work Dia. of Cutter I 
a matter which is not very easy to arrange in practice. 


(i) We now come to the second main group of 
following devices, viz., those relying on hydraulic 
or pneumatic circuits for their operation. 
These controls represent definite advantages over the mechanical 
types, in that they are superior as far as accuracy of reproduction is 
concerned. They are also faster and simpler to operate. More- 
over, owing to the fact that a much smaller pressure is exerted on 
the master, there is no need for the latter to be made out of hardened 
steel. The actual pressure exerted by the tracer varies according 
to the size of the job and the actual application, but in many cases 
it is not more than about 3 to 4 ozs., and because of this the model 
can often be made out of wood or from a plaster cast which may be 
taken wherever applicable. 

The principle of the hydraulic tracer valve on which the method 
depends can be seen from Figs. 5 and 6. Fig. 5 shows the system 
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in the equilibrium position with the inlet port, delivering oil from 
the pump, closed. When the tracer valve is displaced in either 
direction, the oil supplied from a rotary pump at between 120 and 
300 lbs. per square inch, depending on the application, is passed to 
the corresponding side of the main ram cylinder shown in the lower 
portion of Fig. 6. Any back pressure which may have built up on 
the opposing side of thé piston, owing to the oil present, is exhausted 
at the same time into the sump through the left chamber of the 
“bobbin” valve. A deflection of the tracer in the opposite 
direction will of course cause the main piston to be displaced in the 
opposite direction to that shown in the diagram. The tracer valve 
is always spring urged towards the master, so that as the machine 
feeds in this direction the tendency is for the valve to close, thus 
stopping any further movement. 

The principle of this type of control is extremely simple in 
theory, but presents various difficulties when actually put into 
practice. It is, for instance, important that all oil pipes should be 
as short as possible to prevent any variations in accuracy which 
may be caused by the very slight compressibility of the hydraulic 
oil. Constant research is also being done to find methods of 
increasing the speed of reproduction, i.e., to decrease the time lag 
between the tracer.valve opening and the main cylinder beginning 
to move. The movement of the tracer valve does not however 
correspond exactly to the movement of the ram cylinder, as the 
former acts as a pilot valve only. 


A NEW TYPE Lately a new type of “ potentiometer valve” has 
been perfected by Metropolitan Vickers Limited. 

OF VALVE “ae Le : . : 

The principle of this will be seen in Fig. 7. In 

the position shown the openings (a) and (b) are equal in area and 

consequently the continuous flow of oil through the valve and back 

to the sump through pipe (c) causes half the supply pressure P to 
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drop across opening (a) and half across opening (b). The piston 
(d) is so arranged that if the effective area on the top side is A, the 
area on the bottom side is 2A. We therefore have the following 
relationships :— 


pressure on top of cylinder = x A= PA 


P 
. P 
pressure on bottom of cylinder = —s 2A = PA 
i.e., the forces on both sides are equal and the piston will be at rest. 
If pilot valve (e) is displaced upwards, opening (a) is increased and 
opening (b) decreased by equal amounts. This results in a pressure 
increase in the lower portion of the chamber with a consequent 
upward movement of the piston, and it will be noted that this 
movement will again correspond to the movement of the tracer. 
Conversely, of course, a downward movement would result in a 
downward movement of the piston by increasing the pressure in 
the upper chamber and reducing that in pipe line (f). 

It will be noted that in the latter type ‘of tracer valve there is 
a continuous flow of oil being maintained, whereas in the former 
the oil flow is intermittent and only takes place when the stylus is 
being displaced in one direction or the other. It is claimed that 
this “live”’ hydraulic system has far greater sensitivity than 
systems in which the equilibrium position is obtained by closing a 
valve and shutting off the oil flow. Such valves always have a 
certain amount of overlap which, no matter how small, causes a 
lag in the response of the piston to motion of the tracer, with the 
result that there are ‘‘ dead points.” The disadvantage of the 
system is that, for equal power, a larger diameter cylinder will 
have to be employed. 


USE OF SPECIAL It will be realised that. a larger number of 
DEVICES applications of this type of control are feasible 
in the field of machine tool design. Practically 
any movement on a machine may be controlled in this manner, 
but in order to achieve the desired result various special devices 
sometimes have to be employed. 
Fig. 8 shows diagrammatically the operation of the Cincinnati 
** Hydrotel ” 360° Control. Considering the upper diagram first, 
it will be seen that here we have two main ram cylinders with two 
separate feed control valves for operating ‘the table traverse, and 
the transverse slides of a vertical milling machine for contour milling 
of shapes like that of the template shown. .The respective move- 
ments of the feed control valve are in this case operated by a cam, 
and not directly from a master or template as before. It will also 
be apparent that whereas in our previous example the movement 
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of the cylinders was controlled by a direct up-and-down movement 
of the tracer valve, tangential contact pressure is necessary in this 
case. 

The lower diagram will make it clear how this. is being achieved. 
The tracer finger. which in this case has a slight eccentricity, is 
resting in a spherical seating and is spring loaded. Any tangential 
deflection of the tracer tends to rock the stem in its seating, thus 
forcing the ball resting in a conically shaped cavity at the top, in an 
upward direction. Tangential deflection of the stylus is thus 
converted to axial deflection of the bobbin valve which operates 
in a similar manner to that previously described, but in this case 
drives a hydraulic motor. This motor is geared to the inner sleeve 
carrying the whole tracer assembly, and the cam operating the 
feed control valve described above. It will thus be seen that the 
direction of the feed of the tracer finger must always be tangential 
to the profile, whatever its shape, because any tendency to do other- 
wise would automatically be corrected by the hydraulic motor 
revolving the inner sleeve in the opposite direction, thus bringing 
the finger back to its original position. 

Fig. 9 is an attempt to show diagrammatically what type of 
tracer control should be employed in machining various contours ; 
(a) shows a horizontal milling cutter with a correspondingly shaped 
follower. This type of arrangement is generally employed in the 
** rise and fall table ” machines mentioned when we were discussing 
mechanical followers. 
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(b) is a typical set-up used in die sinking and employing end 
milling cutters. This is a more usual form taken by tracer controlled 
milling operations, and the actual generating movement may be 
either of the quill control or the knee control type. The latter is 
generally preferable where a heavy rate of metal removal is involved 
but the quill control is usually cheaper and simpler to install. 


Diagrams (c) and (d) show the relative advan- 
a tages of lateral as against rotary scannin 
ROTARY SCANNING §=— 5° toe) 8: 
ere the cavity to becopied is relatively shallow, 
lateral scanning is almost invariably used. This involves the taking 
of a series of consecutive parallel cuts, in each of which the up-and- 
down movement of the cutter is automatically controlled by the 
tracer mechanism. Theoretically speaking, the closer these cuts 
are to each other the smoother will be the finished profile, and an 
infinite number of cuts would result in a surface in all respects 
absolutely identical with that of the master. Practical limitations, 
however, are imposed by the fact that the last finishing cuts will 
often take as long as those used for the roughing and semi-finishing 
operation, and it is therefore usual only to semi-finish on such a 
machine, leaving the finishing and final polishing operations to be 
performed on the bench. 

The left-hand portion of (c) shows what happens in the case of 
cavities with steep sides. Here lateral scanning would obviously be 
inaccurate due to the rubbing effect on the side of the stylus, and it 
is found that “ spiral ” scanning in which the cutter and stylus are 
lowered into the cavity with a rotary motion, is preferable. It is 
this type of control in which the 360° Edge Finder already described 
is normally used. 

(e) shows a case where a combination of both edge control and 
depth control has to be employed. The normal procedure in 
tackling a mould of this description is to rough out by means of 
lateral scanning using depth control, and then tidy up the edges 
using the 360° control with rotary scanning. 

(ii) An interesting development of the fundamental hydraulic 
circuit already described is that employed in the Monarch “ Air- 
gauge’ Tracer shown in Fig. 10. Here we have two entirely 
separate circuits, namely a power circuit using oil, and a servo- 
control circuit using air asa medium. Air enters the line at constant 
pressure as indicated by the first gauge. A specially designed air 
pilot valve maintains the air loading pressure in the supply line 
constant when the lever is in the neutral position. With a change 
in the contour of the template the pressure on the air pilot valve 
is either increased or decreased. If it is decreased, the valve bleeds 
some of the air from the system. Conversely, when the pressure 
on the valve is increased the air loading pressure, as shown by the 
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FIG. 10 


second gauge, builds up accordingly. Any changes of pressure 
in the supply line are :egistered by spring-loaded air bellows which 
rise and fall in accordance with these changes and this movement is 
transmitted to the hydraulic control valve which regulates the flow 
of hydraulic oil to the main cylinder, as previously shown. 

It is claimed that this arrangement is more sensitive to small 
changes in contour of the template and that the possible limits of 
accuracy to which the component can be machined are closer than 
in the case of the normal or direct hydraulic type of control. 
Against this it may be said that the arrangement is much more 
delicate, and the possibilities of breakdowns are consequently 
greatly increased. We shall consider an actual machine using this 
arrangement later. 


The electrical types of tracers can be divided into 
two broad groups, viz., the electro-magnetic types, 
and the newer devices based on electronic principles. 

(1) One of the. earliest devices of the electro-magnetic type is 
that used in the well-known Keller machines. In this we have three 
leadscrews operating the horizontal, vertical, and transverse slides 
and providing left-right, up-down, and in-out motions respectively. 
Mounted at the end of each leadscrew is a gear box with an indivi- 
dually variable speed drive motor. Each motor drives a pair of 
clutch magnets which rotate continuously in opposite directions. 
Energising one of these two magnets attracts its associate armature, 
which turns the leadscrew in one direction ; energising the other 
turns it in the opposite direction, thereby moving the particular 
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slide in one direction or the other. At any particular moment the 
action of the tracer selects the proper clutch magnets to give the 
motion as called for by the tracer following the model. 

(ii) The schematic diagram of Fig. 11 shows the low equipment 
functions of a type of electronic control recently developed by Metro- 
politan Vickers Electrical Co. Limited, for use on lathes. 

The arrangement consists of a tracer carrying a circular stylus 
which is capable of movement against built-up springs to the extent 
of a few thousandths of an inch in any direction in the horizontal 
plane. The function of the tracer itself is to resolve any deflection 
of the stylus into two voltages directly proportional to the com- 
ponents of the deflections in relation to the two feed directions at 
right angles. Mounted on the saddle of the lathe, in a position 
convenient to the opérator, is a manual control unit. This 
embodies a directional bias control consisting of two continuously 
rotatable potentiometers on a common shaft. These are arranged 
to give two voltage outputs which, in series with, and in opposition 
to the corresponding two voltages from the tracer unit, are fed to 
two amplifiers. The push-pull D.C. outputs from these amplifiers 
energise the split fields of the longitudinal and cross feed motors. 

Another interesting development making use of an electronic 
device in conjunction with an optical system, is that shown in Fig. 12. 
Here a continuously varying section, such as that of the turbine 
blade shown in the top right-hand corner, is split into a large number 
of planes A, B, C, D, etc., and a photographic copy is then made 
from a drawing of the various sections. The optical system 
consists of a strong light source with a chopper disc rotating at a 
high speed situated directly underneath as shown. The chopper 
consists of a disc with a number of small holes distributed over its 
































THE INSTITUTION OF PRODUCTION ENGINEERS 


PHOTO-ELECTRIC CELLS 
FOR X AND Y COMPONENTS 
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FIG. 12 


surface, so that the photographic copy will in fact be subjected to a 
system of optical scanning which splits the picture up into a large 
number of dots of light varying in intensity. This system is similar 
in principle to that used in some of the early television cameras 
before it gave way to some of the more sensitive methods of scanning 
now used. The light which has been collected into a parallel beam 
by being passed through collimating lenses, is then deflected 
through mirrors as shown, and eventually passes through a prism 
which splits the beam into two rectangular x and » components. 
The photo-electric cells pick up these beams and after passing 
through suitable amplifiers, the current operates variable speed 
motors fitted to the respective leadscrews of the machine as before. 


The method just described is still in the 
development stage, and various experimenters 
are at work to solve some of the practical 
difficulties which present themselves. No concrete results have 
as yet been published, but it is believed that at least one firm is 
experimenting with a continuous film instead of the single photo- 
graphic copy. The problem of the beam splitting device in this 
case is being solved by substituting a large chromium-plated screw 
whose rotation is synchronised with the chopper and the speed of 
the film. The screw has the same function as the prism in the 
example just described, i.e., it splits the beam into two components 
at right angles to each other by reflecting from the root and the crest 
of the screw at the same time. 
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Our discussion up to this point has been mainly concerned with 
the fundamental types of tracer controls available to the machine 
tool designer. We now have to turn to the main subject of this 
paper, viz., how these various devices can be adapted to actual 
manufacturing operations. 

In order to facilitate the consideration of the many types of 
applications possible, we shall split up the subject into the various 
types of manufacturing operations and shall consider each one 
separately irrespective of the type of control used in each instance. 


Turning is probably one of the oldest and at the same 
time still the most common of all metal working opera- 
tions. It is therefore obvious that with the modern tendency 
towards large batch and flow production, attempts have been made 
to mechanise some of the manual work normally involved in 
repetition turning operations. 

There are a number of turning operations differing fundamentally 
with regard to their application, and we shall now consider each one 
of these in turn. 

(a) The turning of stepped shafts is probably one of the best 
known examples for the application of tracer control. Such shafts 
are used in a large number of different industries and gear shafts, 
electric motor shafts, axle shafts, stub axles, and similar shafts used 
in the motor car industry, are just a few of the many possible 
applications. It will, of course, be apparent that the relative 
savings on such operations are highest where large numbers of 
steps have to be machined. The idea of the copying lathe is now 
fairly well established, and the design of most of these machines is 
based on the hydraulic or electronic principles previously con- 
sidered. Fig. 13 shows a standard lathe which has been converted 
for this type of work. The machine has been equipped with a sub- 
slide, to fit the normal cross slide, the rear end of which carries the 
tracer valve, whilst the front end carries the main pressure cylinder 
which, however, is only partly visible on the photograph. This 
cylinder controls the in-and-out feed of the tool, and it is particularly 
noteworthy that the pressure cylinder is situated at 45° to the move-' 
ment of the cross slide. This arrangement enables a shoulder to be 
machined without disengaging the longitudinal traverse of the 
machine. This will be obvious from the relationship 


TURNING 


movement of main cylinder /2 








movement of saddle I 


Thus, if the main cylinder retracts 1/2 times as fast as the saddle 
moves along, a square shoulder will be generated. The cylinder 
does not of course have to be arranged at 45° and we shall see later 
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that some of the manufacturers do in fact favour other angles. It 
will, however, be obvious that such results could not be obtained 
if the cylinder were to move in a direction parallel to that of the cross 
slide. Once the first diameter has been turned to agree with the 
corresponding diameter of the master shaft, the traverse can be 
engaged and all diameters will be reproduced automatically with 
the tool feeding in-and-out as the saddle moves along, without any 
further manual operation. 


LIMITED The one serious limitation to this type of control is 
APPLICATION that only shafts can be dealt with which are stepped 
in one direction. In most cases this would make little difference, 
as the shaft would have to be reversed in any case to turn the other 
end where the carrier or chuck is secured. However, if it should 
become necessary to machine both sides of a shoulder in one setting, 
or if complicated forms have to be dealt with, such as those some- 
times encountered in form rollers, the double — 45° control has to 
be used. This consists of two cylinders arranged at 45° and on 
opposite sides of the cross slide, forming a right angle between each 
other. A simple change-over valve is used for engaging either one 
or the other cylinder as applicable. The change-over is best 
accomplished whilst the machine is turning a parallel portion of the 
shaft. 

Whatever arrangement of cylinders is being used, the general 
method of holding the model is similar in each case. Copying may 
be carried out either from an actual shaft which has previously been 
turned by conventional methods, or from a template corresponding 
to the form to which the shaft has to be machined. Fig. 14 shows 
the model holder for round masters provided on the Monarch Air 
Gage Tracer, whilst Fig. 15 shows the arrangement for flat 
templates on the same machine. 

The question of whether shafts or templates should be used as 
masters is largely one of expediency. Templates have the advan- 
tage of taking up less storage space but on the other hand they are 
generally more difficult to produce and therefore more costly. 
Fig. 16 shows the main ram with the overbracket for the tracer 
support on the Air Gage Tracer. This arrangement is somewhat 
clumsy, but has the advantage of leaving the tracer comparatively 
unaffected by vibration and chatter due to the actual cutting condi- 
tions. It also enables a relatively quick change-over to internal 
form turning operations where this should be required. 

Whatever method of support is being used for the master, some 
arrangement has to be made for adjusting the model in a direction 
parallel to that of the lathe bed. This is necessary for setting 
purposes before machining commences and once set, must not be 
disturbed as long as the particular type of component remains in 
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production. For this reason some method of locking these controls 
after ‘they have been set is usually provided. There are several 
** special ” machines. which have been developed for this class of 
work, and, whilst similar in principle, these often differ fundament- 
ally in general design and appearance. 

An interesting example of such a machine is the lathe built in 
Switzerland by Messrs. George Fischer. Fig. 17 shows the 
principle on which the machine operates. The oil sump, tracer, 
etc., in this case are all built into the carriage so that there are no 
external projections of piping and other obstructions. A gear 
pump (17) delivers oil into the ram chamber (19) from where it 
flows through the port at the top and down the central gateway. 
The tracer finger (22) is hinged at the centre and carries at its 
opposite end a valve (21). The compression spring (23) normally 
keeps the valve (21) open so that the oil in the chamber flows back 
into the sump, completing the circle. If, however, the tracer is 
brought into contact with the master, this tends to close the valve 
either wholly or partly, depending on the amount of deflection, 
thus restricting the oil flow from the ram. As the pump delivers 
against a fixed head, the amount of oil in the chamber increases, 
thus forcing the tool slide to move outward against the shaft being 
machined. 
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FIG. 18 


A general view of the machine is shown in Fig. 18 and it will be 
noted that the slide is arranged vertically in this case, and forms a 
60° angle with the axis of the shaft. It will be remembered that 
in the case of the other machines discussed the angle formed was 
45°. The specially designed tool post, carrying a very heavy 
carbide tool, supports the tool to the very tip without any overhang 
and thus allows exceptionally heavy cuts to be taken. The machine 
is very clean in appearance and the vertical slide arrangement 
allows swarf to fall clear without blocking up any essential parts. 
Air clamping of the component decreases the operation time still 
further, but it must be remembered that these machines can only 
be used for shaft-copying whereas the equipment discussed earlier 
can if necessary be used for ordinary turning work. The procedure 
necessary in these cases is simply to switch off the main control valve, 
thus locking the sub-slide solid in relation to the cross-slide itself. 
Fig. 19 shows a rather spectacular example of a component being 
copied automatically on the G.F. Lathe, without any measuring 
or “‘ miking ” being necessary on the part of the operator. Some 
idea of the speed of hydraulic copying on one of these machines 
will be gained by,an examination of the operation times given in 
Fig. 20, which are typical. 
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FIG. 19 


(b) Whilst the two arrangements just described allow 
for shoulders, tapers, etc., to be turned with ease, the 
turning of special contours provides greater difficulties. 
Problems of this kind are, however, often encountered in certain 
trades and an example is the manufacture of glass dish moulds. In 
addition to the shape of the mould itself, the characteristic ribbing 
on some of these moulds has been taken care of during the actual 
turning operation. Owing to the slow speed at which shapes of 
this kind normally have to be turned, however, it is only practicable 
in most instances to rough out the shape on the machine itself, 
leaving the final finishing to be done by hand. Fig. 21 shows two 
examples of glass mould manufacture being carried out on the H.E.B. 
Copying Lathe specially designed for this work. It will be noted 
that the upper of the two illustrations shows a special arrangement 
providing for the female cavity to be copied from a male master. 
(c) There are some special applications of copy-turning work 
which may be mentioned here in passing. An example, again 
from the glass industry, is the turning of moulds for glass bottles 
not of round section, such as medicine bottles. Formerly the 
procedure in making such moulds was to split the mould and die 
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sink each half sep- 
arately, but it will be 
obvious that consider- 
able savings can be 
effected if the mould 
cari be turned in one 
piece without splitting. 

One of the latest de- 
velopments for turning 
contours not of round 
section is that designed 
by Alvie Kellie and 
incorporated in the 
machine known as the 
Monarch Shapemaster. 
Essentially the device 
consists of four main 
elements. First, the 
master record which 
controls the shape of 
the cut. Secondly, the 
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Name or Part:~ Locomotive AXLE 

Previous OPERRTIONS:- FACED, CENTERED, ROUGH TURNED AND END 
FLANGES FINISH TURNED 

QPeraTIONS PenFoRHED:~ FINISH TURN COMPLETE For GRIND. 

S.E.M, 333 RPM. I41 Feen:- -030" Per Rev. 

MAX.Depm OF Cur: Ye" CuTming Toou:- KM-CARBIDE 


Toran MACHINina TIME PER PlECE (CTURI):~ 31-50 MinuTES 
TAL HANDUNG Time PER PIECE :~ 2.00 MINUTES 
: :~ 12.00 MINUTES 
z- 5 TO G¥e HOURS ON MANUALLY OP. LATHE. 
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special change gears in the machine which give control, over the rate 


of repetition of pattern on any given cfrcumference. 
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stroke adjusting mech- 
anism which panto- 
graphs the shape of the 
master record through 
linkage to the movable 
tool carrier supporting 
the tool during its 
shaper-like stroke. 
Fourthly, the linkage 
mechanism which con- 
trols the relationship 
between the longitudi- 
nal feed and the longi- 
tudinal movement of 
the master record. 

Briefly, the sequence 
of operations in manu- 
facturing a mould is 
as follows :— 

A hand-made tem- 
plate is mounted in the 
work-holding chuck 


FIG. 23 


FIG. 24 


and slowly rotated. A 
sharp-pointed tracer is 
fixed to the cross slide 
in contact with this 
template, thus trans- 
mitting the design on 
the pattern through the 
pantograph mechan- 
ism to a small motor- 
driven milling cutter at 
the rear of the carriage. 
This accurately forms 
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the pattern design on to the rotating master record, as will be 
seen from Fig. 22. Having completed the master record, a roller 
replaces the milling work and the cutter piece is placed between 
the lathe centres or chucked in the usual way. Then by means of 
a linkage mechanism in combination with the pantograph mounting 
and the gearing built into the machine, the movement of the cutting 
tool is controlled. By these means almost any desired shape can 
be given to the work piece, either inside or outside and across the 
face. The machine is largely used for engraving work, as well as 
ordinary copying, and it should be noted particularly that in this 
particular case the master record does not correspond to the shape 
of the final work, being many times larger than the latter. 

Another interesting special application shown in Fig. 23 is the 
turning of a cam shaft-on a standard lathe fitted with a pressure 
ram moving in line with the cross slide. It will be noted that in 
this instance, as in the previous one, it will be necessary to rotate 
the master as well as the work piece, and to overcome this difficulty 
a special gear box is fitted to the headstock as shown. The ratio :— 


rotation of master 
rotation of work 


and special precautions have to be taken in applications of this 
kind to take care of the variations in rake and clearance as the 
work rotates. To ensure that the heel of the cutting tool at no time 
rubs against the workpiece, a large front clearance has to be provided 
and this results in a comparatively weak tool point, thus rendering 
it incapable of taking heavy cuts. This, together with the necessity 
of rotating the workpiece comparatively slowly because of the time 
lag necessary for the hydraulic equipment to function after the 
tracer valve has opened or closed, makes this particular application 
of experimental interest only. It would not generally be considered 
a proposition in the machine shop except where other methods are 
inapplicable for some reason or other. 





mitung -t is in the field of milling that tracer controls are 

probably most widely known. Many different devices 
have been employed in this field, making possible operations 
ranging from profile milling of cams to the more complicated die 
sinking operations. Due to the various methods of scanning 
employed, it is generally possible to copy-mill even complicated 
forms by the two dimensional control, and recourse to the three 
dimensional type has to be taken but rarely. 

(a) Profile Milling. Profile milling or form milling is generally 
employed in the case of cams and similarly shaped components. 
The method used is usually of the template and roller type, although 
the mechanism used is sometimes hydraulically assisted as in the case 
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of the Cincinnati “ Hydromatics.”” Here we have a simple 
mechanical following device using a rise and fall spindle. The 
hardened steel cam controls the rate at which the spindle rises for 
a given advance of the table. The contact pressure between the 
cam and the roller is equal to the weight of the spindle assembly. 
Only comparatively gradual changes in contour can usually be 
dealt with in this manner. 


As previously explained, the master may be positioned either side 
by side or above or below the workpiece. The side by side method 
has been used in the design of various special purpose profile millers 
of which the Gorton Machine is a typical example. This machine 
is equipped with a special table running on balls and rollers, and 
the work of the operator is facilitated by the single lever ‘‘ Joystick ” 
control which allows two dimensional contours to be followed very 
easily. 

The drawback of this type of machine is again that contact 
between master and follower is maintained purely by hand pressure, 
i.e., by the “‘ feel” of the machine operator who will necessarily 
have to be fairly skilled. 


The difficulty is overcome by the substitution of the hydraulic 
tracer for the mechanical type. An example of such a set up will be 
seen in Fig. 24, which shows how a large sprocket wheel may be 
machined on a vertical miller. The template for this particular 
component is mounted on a geared circular table, with the tracer 
valve mounted horizontally to engage with the template. As the 
table rotates the template engages with the tracer, which in turn 
controls the cross feeding and retracting of the saddle to give the 
profile required. : 

This set-up suffers from the disadvantage, apart from being 
somewhat expensive, in that insufficient swarf clearance is provided. 
As the controlling part of the mechanism i.e, the tracer valve, is 
situated below the component, inaccuracies are likely to occur due 
to metal chips lodging themselves in between the tracer and the 
template, unless a really copious supply of coolant is being used. 

Normally it can be claimed that the side by side method is 
preferable and it is this method which is used in the 4-spindle 
Cincinnati 360° Profiler (Fig. 25), of which the principles were 
discussed in earlier sections. It will be seen from the illustration 
that in this instance four radial engine connecting rods are being 
machined simultaneously from a single master. A similar machine 
with two spindles is used to machine the profiles of a small propellor 
blade. Here, however, the quill control is used and not the edge 
finder as in the previous machine. In work of this nature rotary 
scanning is usual. Here the model rotates slowly about parallel 
axes whilst cutter and tracer move in a single plane only, thus 
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generating the desired form. This is also the method used in the 
operation shown in Fig. 26. Here, however, tracer and cutter are 
moving in a horizontal plane. 

In order to increase the ratio of model size to work above 1, 
pantographs are occasionally used as in the example shown in 
Fig. 27. Such an arrangement tends to increase the accuracy of 
reproduction, as any machining errors in the model are reduced in 
the ratio to which the links of the pantograph are set. It may be 
noted in passing that engraving machines which have to produce 
work of extreme accuracy are generally constructed on this prin- 
ciple. Due to the comparatively light pressure required in this 
class of work however, mechanical means of reproduction normally 
are used for such work. 

(b) Die Sinking. Here again pantograph machines are 
extensively used, particularly for fine work because of the con- 
venience of being able to employ a larger master. This results in 
increased accuracy of the finished work, but as previously mentioned, 
the method is somewhat slow and laborious and a skilled operator 
is required to look after the machine. In order to facilitate more 
rapid operation and dispense with the need for a skilled operator, 
automatic scanning devices such as the one shown in Fig. 28 have 
been fitted in some instances. Here the tracer finger is carried on 
auxiliary cross slides and the direction of feed is reversed auto- 
matically at the end of the stroke through a system of limit switches. 
A small increment of feed is put on at each reversal and the 
equipment is fitted with overriding manual control. A _ note- 
worthy feature in this particular design is the rotation which is 
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FIG. 29 


imparted to the stylus through Pulley D. The purpose of this is to 
distribute wear over the surface of the stylus and reduce friction 
when operating on an upward gradient. 


Another type of die sinking control using the hydraulic principle 
is shown in Fig. 29. In this particular illustration it takes the form 
of a self-contained unit which is fitted to an ordinary horizontal 
milling machine. The control may be either of the quill or knee 
type. 


In the knee control the ram cylinder is fitted underneath the 
knee assembly of the machine, resulting in the table rising and 
falling with a change of contour of the master. In the quill control 
the table stays fixed in the vertical plane and the change in contour 
is effected by an up and down movement of the quill itself. The 
knee type of control is generally preferable where the work to be 
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machined is of a fairly heavy 
nature. Scanning on this 
type of set-up may be of the 
axial or rotary kind, depend- 
ing on the nature of - the 
machining operation. 

A machine of somewhat 
specialised nature and using 
hydraulic quill control is 
shown in Fig. 30. It has 
been included here only for 
general interest to show how 
the equipment may be adap- 
ted for special purposes. The 

FIG. 30 machine is a Gorton Vertical 

Roll Engraving Machine, 

and is used in the manufacture of rollers intended for the wall- 

paper and similar industries. The special feature of this machine 

is that it copies directly on to a roller from a flat template, the 

indexing of the roller being achieved by direct gearing. The 

illustration shows the engraving of a roller used in the manufacture 
of paper doylies. 





Form planing is a comparatively rare and some- 
what unusual operation whichis nevertheless capable 
of a certain amount of development. An appli- 
cation where tracer mechanisms have been applied and have shown 
considerable saving is in the planing of rotors for diesel engine 
scavenging pumps of both the two and three lobed types. Fig. 31 
shows such a rotor held in a suitable trunnion fixture to facilitate 
rapid and accurate indexing. 
The rise and fall of the tool 
head is controlled by the 
usual ram cylinder, whose 
movement is governed by 
the tracer following a corres- 
pondingly shaped. template. 
If the rotor should happen 
to be of the spiral type, this 
method can still be applied 
by arranging a suitable gear 
train for rotating the com- 
ponent in the fixture for a 
given advance of the planer 
table. 


PLANING AND 
SHAPING 























A relatively new develop- 
ment is the introduction 
of a shaping machine 
equipped with hydraulic 
copying attachment and 
manufactured by the Cin- 
cinnati Shaper Company 
of America. The machine 
is designed to produce a 
profile on a circular work 
piece and in operation the 
feed is applied to the 
rotary table. The vertical 
movement is obtained by 
means of the usual hy- 
draulic cylinder fitted to 
the leadscrew normally 
used for controlling this 


motion. A stylus in contact with the template controls the flow of 
oil to the cylinder as previously described. 


poring (2) Horizontal Boring. Whilst there are some standard hori- 
zontal borers which have been converted to copy milling 


or boring operations, most 
operations of this type are 
now carried out on mach- 
ines specially designed for 
this purpose. The well- 
known Keller Machines 
(Fig. 32) may be included 
in this class. As pre- 
viously explained these 
machines are operated 
through a system of mag- 
netic clutches. 


A typical application 
carried out on a standard 
horizontal borer is the 
copy-milling of a motor- 
car body die shown in 
Fig. 33. The machine 
has been specially fitted 
with hydraulic tracer 
equipment to control the 
in-and-out movement of 
the main spindle, and 
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shapes like the one shown are obtained by lateral scanning. 
As usual, the wooden model is mounted at the top and the die 
itself, in the lower position, clearly shows the rough machining 
marks obtained through scanning in both vertical and horizontal 
planes. 

(b) ‘Vertical Boring. One of the few applications of tracer controls 
to vertical boring mills is found in a Bullard machine of standard 
design which has been fitted with a 60° tracer slide for the turning 
of tyre flanges on railway wheels, locomotive pistons and similar 
applications. The angular slide arrangement has the same object 
as in the case of the lathe, i.e. it enables the tool to retract whilst the 
saddle is feeding across from right to left, thus generating a square 
shoulder. 


(a) Production Grinding. As an extension to the remarks 
made in a previous section, and in order to quote one of 
the few examples of tracer controlled production grinding operations, 
we may just briefly consider the machine illustrated in Fig. 34. 
Here we have a Pratt & Whitney Multi-Spindle Machine designed 
for form grinding four turbine blades simultaneously from a single 
master. The’‘machine employs carbide burrs and is purely designed 
for finish grinding after the blades have been roughed out and semi- 
finished on a Keller machine of similar design, but using end mills 
instead of burrs. _ 

(b) Toolroom Application. ‘Toolroom grinding applications are more 
widespread and have been recently the subject of a great deal of 
research. Apart from finish grinding of form tools, punches, 
templates etc., a very interesting and relatively new technique 
consists of splitting press tool dies into two or more sections and 
form grinding each portion of the die separately, if necessary by 
reversing the original template. Fundamentally most machines 
designed for form grinding of this nature fall into one of three 
different classes :— 

(1) where the movement of the microscope or viewing screen 

carrying appropriate hair lines is controlled by the tracer. 

(2) where the movement of the grinding wheel is controlled by 
the tracer. , 

(3) where the wheel is diamond ground or crushed to the desired 
form, the diamond being guided by a tracer through suitable 
linkages. 

Owing to the large number of special machines developed for 
this class of work, and the complexity involved, we shall only consider 
one machine of each type, the examples chosen being more or less 
typical. 

a We have already considered the principle of this class of 
machine in a previous section. Briefly the microscope or viewing 


GRINDING 


775 


THE INSTITUTION OF PRODUCTION ENGINEERS 

















TRACER CONTROLLED MACHINE TOOLS 


screen, both of which are interchangeable, is attached to a 50:1 
pantograph. The tracer point is then moved along a large scale 
drawing pinned to the board provided for this purpose, and this 
will move the viewing screen or microscope at the same ratio. 
Both viewing screen and microscope carry hair lines with a small 
circle at the centre. The movement of the grinding wheel is then 
controlled by a series of cross, transverse, and vertical slides and 
rotary guides which enable the grinding wheel edge to be brought 
into tangential relationship with the circle at the centre of the cross 
lines. The process is repeated until the desired contour has been 
completely ground. Fig. 35 shows the optical profile grinder 
built by Messrs. Wickman Limited of Coventry which makes use of 
this principle. 

(2) Fig. 36 shows the principle of the Studer Machine, which 
combines a pantograph with up to 50:1 reduction from the template 
size, with a duplex parallelogram linkage for angular wheel orien- 
tation in relation to the tracer. The machine, a general view of 
which is shown in Fig. 37, is capable of extremely accurate work 
and is largely used in the manufacture of tools and dies in the 
watch and clock making industry. 

(3) Our final illustration, Fig. 38, shows an American design of 
pantograph linkage for use on surface grinders, combining for the 
first time diamond dressing of the wheel with crush grinding. The 
normal procedure is to true the wheel with the diamond whose 
movement is controlled by the tracer through the pantograph. 
The wheel can then be used for grinding the crusher roller, which 
is situated behind the wheel and which will then maintain the 
wheel profile almost indefinitely until a new contour is required. 


Our discussion on tracer controls has been mainly 
divided into the two broad groups of principles 
and applications. Before concluding our discussion 
of this type of machine tool, we may ask ourselves, what are the 
future possibilities of these controls ? 

It should be obvious from an examination of some of the controls 
described that the field is still relatively unexplored, and many 
more and improved suggestions will present themselves to the 
specialist. Development work is particularly being carried out 
with regard to the electronic types of control, but work is also being 
carried out on automatic and semi-automatic scanning devices 
using combined optical and electronic servo systems. Mention 
has already been made of such a device using film for recording of 
continuously varying sections, such as those encountered in the 
manufacture of turbine blades. 

Some experiments have recently been carried out in Germany 
with a view to controlling the movement of machine members by 


FUTURE 
POSSIBILITIES 


777 








THE INSTITUTION OF PRODUCTION ENGINEERS 


means of an automatic tape record. The method may be likened 
to that of the old-fashioned musical box. Whereas in the latter 
a roller with raised cams was used for operating spring levers to 
produce notes of different pitch, the idea behind this latest develop- 
ment is exactly the reverse process. Each of the three leadscrews 
of, for example, a milling machine, is fitted with a special contact 
ring in addition to the normal hand wheel. The various contacts 
are connected to a frequency generator which records the speed 
and frequency of each movement on a magnetic tape. The machine 
can then be made fully automatic by “‘ playing back ”’ the “‘ tune ” 
recorded on the tape, using telephone type frequency relays for 
operating special motors fitted to the slide controlling the various 
movements. 

Other firms are experimenting in America with punched hole 
master cards giving details of the operation required. These are 
then inserted in the machine which completes the operational 
cycle required through a series of relay systems without any further 
setting—an idea which would appear to be the dream of every 
Production Engineer. 


The writer’s thanks are due to a large 
number of authors and firms who have done 
previous work in the field of tracer controls, and who have spared 
no effort in kindly assisting with regard to technical information. 
He would, however, record his special thanks to the following 
companies who have given considerable help in the preparation of 
this paper :-— 

Catmur Machine Tool Corporation Ltd. 

Charles Churchill & Co. Limited. 

Alfred Herbert & Co. Limited. 

Sydney G. Jones Limited. 

Rockwell Machine Tool Company, Ltd. 

Taylor, Taylor and Hobson Limited. 
Wickman Limited. 
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ANNUAL DINNER 
OF THE INSTITUTION 


Tuesday, 2nd October, /951. 


| pee hundred members and guests assembled at the Dorchester 
Hotel, London, W.1, on Tuesday, 2nd October, 1951, on the 
occasion of the Annual Dinner of the Institution. The President, 
Major-General K. C. ApPpLEyarD, C.B.E., T.D., D.L., J.P., occupied 
the chair, and the Guest of Honour was The Honourable W. R. 
Herop, Co-ordinator of the North Atlantic Treaty Defence 
Production. 


During the course of the evening, the President, on behalf of all 
members and guests attending the Dinner, despatched a loyal 
telegram to Their Majesties the King and Queen. The following 
reply was received :— 


‘Please convey to the Council and members of the 
Institution of Production Engineers and their guests from 
the Empire and the United States dining together this 
evening, the sincere thanks of the King and Queen for 
their kind message of good wishes.”’ 


THE ENGLISH The Loyal Toasts having been duly honoured, the 
SPEAKING PEOPLES President, in proposing the toast ‘‘ The English 
Speaking Peoples,” said that one of the great ties 
of English speaking peoples was the feeling of belonging to one 
family. It seemed that the historic task of Britain, who was, after 
all, the mother of the English speaking peoples, had been to send 
her young men overseas and then after some time to “ hive off” 
whole nations who had reached the age of maturity and determin- 
ation to govern themselves. One of those nations ‘ hived ” itself 
off rather abruptly and completely some years ago, and unlike the 
others did not decide to remain in the family. In spite of that 
separation, however, that great nation, the United States, had 
twice within a lifetime stood beside the remainder of the family and 
had shown by her courage and determination that no power, how- 
ever ambitious, would be allowed to destroy all that the English 
speaking peoples stood for. (Applause). 

Dealing with the industry, the President said that Britain had 
almost a hundred years of pre-eminence and near monopoly in 
industry, and it suited her markets very well. The young countries, 
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on the other hand, had different conditions with which to contend, 
and their way of development was very different. There was a 
fight for existence, and there was still a fight for existence in many of 
them even under conditions of expanded population. There was 
the certainty that unless things could be produced at a reasonable 
price they would go under, for there was no government or anybody 
else to help them. That led to new ideas and new methods, and on 
top of it all, high rates of pay. Great distances forced upon those 
countries a choice of efficiency or failure. Now, in Britain, after 
years of low wage rates and so forth, the problem of high labour 
costs had to be faced, but that need not give rise to worry provided 
men would work. It was regrettable that wages were inflated, but 
industry should rather concern itself with better management, more 
unity within the various concerns, more power to each man’s hand— 
and he referred to electrical and mechanical power—less waste of 
each man’s time, and the replacement of manual labour by 
machinery wherever it was reasonably possible. 


There was a great deal to do, continued the 
President, especially within the scope of the Insti- 
tution. In spite of all the frustrations of government 
control, however, much of which was necessary in war though irk- 
some in peace, production had been rising year by year. “ But if we 
were free to develop as we liked,”’ he said, “‘ if we had access to raw 
materials, we could multiply production enormously.” There 
were thousands of firms in this country which had not yet been 
touched by modern production methods, and there were thousands 
more which had been touched but which were not able to spend the 
money on doing that which they knew should be done. Unhappily 
the time when they would be able to do so was postponed, the 
reason for the postponement being an overriding one which had to 
be accepted. 


THE INSTITUTION’S 
OPPORTUNITY 


However, a great deal could still be done even in _ the 
present situation. Much could be done without capital ex- 
penditure to avoid wastage of labour, time and materials. No 
concern could afford inefficiency and waste, for upon the efficiency 
of the industr‘es of all English speaking countries the future would 
depend. Industry alone could earn the money to defend and to 
improve the social and economic life of all the English speaking 
nations. No amount of political poppycock from whatever quarter 
it came could alter that fact. 


Having paid a warm tribute to those who led the fighting services, 
and the Civil Service for the magnificent work which they did 
behind the scenes without being known to the population as a 
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whole, the President concluded by expressing best wishes to engineers 
of every kind in all the English speaking countries, particularly to 
the flourishing membership of the Institution. (Applause). 


Response by The Hon. W. R. Herod 


The Honourable W. R. HeRop (Co-ordinator of the North 
Atlantic Treaty Defence Production), in response, said that it had 
been his good fortune to know the President since the middle thirties 
when both he and the President were associated with the same group 
of companies. Apart, however, from the personal element it gave him 
great pleasure to respond to the toast, as all present were interested 
in production which was of great importance in the present scheme 
of things. 


THE DOMINATING The dominating international issue continued to be 
ISSUE the ominous division between the so-called Western 

countries on the one, hand and the Soviet with its 
associated or satellite nations on the other. The attitudes and 
actions of the Soviet and other Kremlin dominated governments 
had involved intolerance together with the disregard of the views and 
rights of others, and that situation had forced the West to increase 
its military strength, not for the purposes of aggression but for 
purposes of defence. A greater measure of Western military 
strength would appear to be necessary to the security of the West, 
and in order to promote peace through command of that degree of 
respect which would operate as a check br deterrent to those 
Kremlin inspired forces. Accordingly, twelve Western nations, 
building upon foundations of mutual respect and common civil- 
isation but, above all, realising their common danger, some two 
years ago linked themselves together defensively in the North 
Atlantic Treaty Organisation, otherwise known as NATO. The 
NATO nations had been forced to embark upon a programme of 
rearmament and such rearmament efforts, it was hoped, could be 
internationally correlated among the NATO nations in such a 
fashion as both to strengthen them individually and, through 
mutual reaction, contribute to an even more greatly increased 
common strength. 


ADVANTAGES The aggregate material potentialities were pre- 

dominantly in favour of the NATO countries, and 
OF NATO , . : 

to quote a few figures Mr. Herod said that the popu- 
lation of the twelve NATO countries was approximately 340 million 
people, compared with probably not quite 300 million for the USSR 
and its European satellites. China, whose manpower was enormous, 
was omitted because its strength in other fields was doubtful. In 
national income the aggregate of the NATO nations was some three 
to four times that of the Kremlin dominated areas. NATO 
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countries had perhaps four to five times the amount of steel pro- 
duction per year. Roughly comparable ratios, i.e. four or five to 
one, would appear to apply in the case of electric power availability. 
In total energy used for productive purposes—taking all energy, 
electrical, mechanical, animate and inanimate—the aggregate in 
1948 for. the twelve countries had been estimated as over three times 
the corresponding aggregate for the Soviet Union and its present 
European satellites. In skilled labour force, and in the heritage of 
technology, the NATO countries greatly exceeded the entire 
Communistic group of nations. 

Furthermore, whereas the Soviet with its European satellites on 
the one hand and China on the other had the great strategic 
advantage of central location and continuity of area, the NATO 
countries would appear to be more favoured, at least at present, 
with respect to access to the resources of other areas not so directly 
involved, for example, in Western Europe, in Africa, in South 
America, in Australasia and even in some portions of Asia. But in 
that appraisal, continued Mr. Herod, one must not overlook what 
appeared to be a tremendous increase in industrial production in 
the USSR. Statistics were, of course, always open to question, 
and particularly so in connection with the USSR where confirm- 
atory visual evidence was lacking ; but if the figures given by the 
United Nations in the ‘‘ Economic Survey of Europe in 1950 ”’ were 
taken as representative, it would appear that the Soviet Union 
increased industrial production in 1950 as compared with 1949 
by some 23 per cent, and reached a level some 73 per cent higher 
than in 1940. 

It was interesting to note, in that United Nations publication, 
certain reported 1950 production figures or estimates derived from 
relating indices to previously available data for the USSR which 
appeared to be particularly significant. For example, 27.3 million 
tons of crude steel, reported as being produced in the USSR in 1950, 
i.e. 4 million more tons than in 1949, and almost 10 million more 
than in 1937; 260 million tons of coal and lignite, some 26 million 
tons increase over 1949, and over double the 1937 total of 128 
million tons; go billion kilowatt hours of electric energy, an increase 
of 12 billion as compared with 1949 and 2} times the figure for 1937; 
37.8 million tons of crude petroleum, 4 million over 1949 and 
approximately one-third greater than in 1937; 10.2 million tons 
of cement, over 2 million tons more than in 1949, and almost 
double that of 1937. 


INDUSTRIAL Further, as measured in terms of world totals, 
EXPANSION IN the Soviet Union in 1950, according to the same 
USSR source, would appear to have been contributing 


between one-fifth and one-sixth of the world’s total of industrial 
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production. That compared with some one-fifth to one-quarter of 
the world’s total for the aggregate of the United Kingdom, Sweden, 
Norway, Denmark, Belgium, Luxembourg, France, Italy, Nether- 
lands and Western Germany ; and could be compared with perhaps 
two-fifths to one-half of the world’s total for the United States. 
Also, the relative growth in the few years from 1947 through 1950 
of USSR industrial production on an index or percentage basis 
appeared, according to those figures, to have considerably exceeded 
the corresponding percentage growth during the same years of the 
aggregate of the Western European countries previously mentioned, 
as well as of the United States. 

‘“* Obviously,” continued Mr. Herod, ‘‘ we should not go too 
much on statistics, particularly for areas East of the Iron Curtain ; 
but the League of Nations before its demise, indicated the rather 
remarkable industrial expansion of the USSR, and I mention these 
recent United Nations figures to show that there has presumably 
been a considerable expansion in the industrial production of the 
USSR, and perhaps also in certain of its European satellites.” 
Together they would appear from the United Nations figures to 
have represented, say, one-quarter of the world’s total industrial 
output in 1950—an amount by no means exceeding in absolute 
terms that of the Western countries mentioned. But in relative 
or percentage terms, the increase in the four years 1947-1950 of the 
USSR and its satellites would appear to have attained a rapid rate 
of growth, comprising, according to the figures, some two-fifths to 
one-half of the world’s growth in that four-year period. 

If those figures were at all representative, it meant that the West 
must not sit by complacently and feel that because considerable 
progress in elevating production, increasing productivity and 
maintaining a reasonably high level of consumption had been 
achieved, the West were necessarily, in relative terms, at the 1947- 
1950 rates of industrial expansion, gaining with respect to the 
Kremlin dominated areas. ‘‘ We should like to think that we are 
now gaining ” he said, “‘ and we may be ; but we must not minimise 
the other fellow’s possible gains, both in production and techniques. 
The USSR’S MIG jet aeroplanes appear to be an example.” 

In addition, if figures such as were mentioned were indicative of 
merely orders of magnitude or trends, the USSR to-day would 
appear in many ways to have far greater material resources to call 
upon than had Germany at the outbreak of World War II. In 
steel, electric power and oil production, and in total population, 
the USSR would appear to have reached in 1950 higher levels than 
had Germany in 1939. Whereas the weight of Russia’s backward- 
ness might still press down the averages expressed on a per capita 
basis, “‘ we must not be deluded into thinking that with the material 
and manpower resources at her command, with the ruthless power 
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of the central government to direct the devotion of these resources 
to its purpose if it so desires, and with the ability to call upon the 
services, voluntary or involuntary, of its own scientists and techno- 
logists and those of Eastern Germany and Czechoslavokia who are 
now behind the iron curtain, we can sit back and be complacent, 
or feel that through planning to assume certain added burdens we 
have already rectified the balance and tilted the scales definitely 
in our favour.” 


POTENTIALITIES The West in general, and the NATO countries in 
IN THE WEST particular, had a high ceiling of potentialities, 

much higher than the Soviets and their satellites, 
and the dynamic elements of their economies could be increased. 
That would not, however, happen at a sufficiently rapid rate, and 
it required the application of brains, enterprise, courage, hard work 
and purposeful intent. How to do it, particularly to maintain a 
continuing socially and economically balanced increase of production 
at a competitive rate, both for its advantages in defence and like- 
wise because of the hope which it offered for greater satisfaction 
from life in the pursuit of peace, afforded a great opportunity to 
Production Engineers. 

The aggregate amount of capacity in assembly and finishing 
operations of manufacturing plants in the industrialised countries 
such as the United Kingdom, United States and likewise in Western 
Europe, at present exceeded the ability of the economies to supply 
the raw materials, labour and power to the system to utilise them 
fully. Bottlenecks had arisen and there had been a world short- 
fall in connection with raw materials; but in all those items, 
except perhaps coal, within the NATO system of countries as a whole, 
the total availability far exceeded what it was before the war, and 
in 1951 even exceeded what it was in 1950. 

It was not through reduction of supplies that the shortfall had 
taken place, but through increased total demand, civilian and 
military. For example, to take steel as an individual item, the 
aggregate production rate of crude steel in the NATO and OEEC 
countries as a whole at mid-year 1951 was at an annual rate 
approximately double that of those same areas in 1938. Exceeding 
150 million metric tons, the mid-1951 rate was over 10 million tons 
higher than the actual output rate in 1950. The distribution, 
however, by individual countries and users was, of course, signifi- 
cantly different ; and whereas the rate of crude steel production in 
certain continental European countries and in the United States 
had increased in 1951 over 1950, in certain countries, for example 
the United Kingdom, due to the scrap situation, etc. there would 
appear to have been a decrease. 

But in all those countries total demand had increased and at an 
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even faster pace than aggregate supply resulting in the shortfall. 
That naturally brought up for consideration the question of 
allocations and controls for the immediate future, internationally 
and domestically in certain countries, to determine the equitable 
sharing and most advantageous use of scarce resources. Allo- 
cations and some measure of control as to end use of various 
materials would appear to be essential just now, hence the Inter- 
national Materials Conference and the various commodity com- 
mittees. But the long-term solution did not lie in the higher 
development of techniques of allocation. It lay in positive action 
to develop a wider availability of the basic materials which meant 
action at the source of raw materials. 


THE PLACE OF If NATO’s objective of preserving peace was 
THE PRODUCTION achieved, concluded Mr. Herod, then in the third 
ENGINEER phase and following years if the expansion of 
economy was continued, output should be adequate not only for the 
maintenance of armaments, but also for a progressively increasing 
flow of goods and benefits for civilian life. In the attainment of 
those the Production Engineer was a central figure. ‘‘ In this 
great task the English speaking peoples have a rare opportunity. 
In material resources, in enterprise, in technical achievement they 
lead. In respect for law and the dignity of man they are second to 
none; and with a common heritage of tradition, institutions, 
language and ideals, they can and must pull together and jointly 
supply leadership and indicate the path to a brighter future for all.”’ 
(Prolonged applause). 


Presentation of Institution Awards 


The following awards were then presented by the President, the 
recipients afterwards being congratulated by Mr. Herod :— 

The Institution Medal for the Best Paper presented by a Non-Member 
-during the year 1949-50, to Mr. C. S. Johnson for his paper entitled 
** Modern Foundry Practice.” 

The Institution Medal for the Best Paper presented by a Member during 
the year 1949-50 to Mr. J. S. Paget, M.I.Prod.E., for his paper 
entitled ‘‘ Works Organisation for Research and Development of 
Aircraft Engines.” 

The Lord Austin Prize 1950 for the Best Essay by a Graduate to Mr. 
G. N. Johnson, Grad.1.Prod.E., for his essay entitled ‘‘ Production 
Economy in Aircraft Manufacture.” 

The Hutchinson Memorial Award for the Best Paper presented by a 
Graduate during the year 1949-50 to Mr. H. G. Bottomley, 
Grad.I.Prod.E., for his paper entitled “‘ Recent Developments of 
Production Grinding Machines.”’ 
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The Schofield Travel Scholarships 1951 were won by Mr. A H.. 
Needham, Grad.I.Prod.E., and Mr. F. W. Walton, Grad.I.Prod.E.., 
both of whom were unable to receive their certificates owing to 
absence abroad on their Scholarship projects. 


“The Guests” 


Mr. Harotp Burke, the Vice-Chairman of Council, who 
proposed the toast of the Guests, said that the list of guests covered 
‘* several foolscap sheets” and it was therefore a little difficult to 
mention them all by name. 

However, briefly referring to a few of the distinguished visitors 
present, Mr. Burke mentioned Mr. A. C. Hartley, C.B.E., President 
of the Institution of Mechanical Engineers, and Mr. B. G. Robbins, 
M.Sc., the Secretary ; Sir John Hacking, the President Elect, the 
Institution of Electrical Engineers ; Mr. H. J. Furness, representing 
the President of the Institute of Cost and Works Accountants ; Sir 
Percy Mills, K.B.E., President, Institute of Industrial Supervisors ; 
Mr. T. Padmore, C.B., Secretary to the Cabinet; Sir Greville 
Maginness, Joint Chairman, Anglo-American Council on Product- 
ivity ; Sir Thomas Hutton, K.C.1.E., C.B., M.C., General Manager, 
Anglo-American Council on Productivity ; Mr. H. A. R. Binney, 
C.B., Director, British Standards Institution; Sir Archibald 
Forbes, President, Federation of British Industries; Mr. R. W. 
Asquith, President, Machine Tool Trades Association, and Mr. 
W. J. Morgan, M.B.E., the General Manager ; The Hon. R. A. 
Balfour, President, National Federation of Engineers’ Tool Manu- 
facturers; Mr. G. T. Beach, Secretary, Gauge & Toolmakers’ 
Association; Mr. F. Bray, C.B., Under-Secretary, Ministry of 
Education ; Sir Godfrey Ince, G.C.B., K.B.E., Permanent Secretary, 
Ministry of Labour and National Service ; Sir Archibald Rowlands, 
G.C.B., M.B.E., Permanent Secretary, Ministry of Supply, and 
Sir Cecil Weir, K.B.E., M.C., D.L., lately Chairman of the Dollar 
Exports Board. 


Response by Sir Cecil Weir 


Sir Ceci Werr, K.B.E., M.C., D.L., in a brief response on behalf 
of the guests, thanked Mr. Burke for his warm welcome and the 
Institution for the excellent hospitality which had been extended to 
the guests. He also congratulated the Institution on the high 
honour it had received in the selection of the Chairman of Council, 
Mr. Puckey, to be Deputy Controller of Supplies (Air) in the 
Ministry of Supply. 

The President announced the impending departure for another 
country of Mr. Barry T. Benson, the U.S. Commercial Attaché. 
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In response to the President’s invitation to say a few words in 
connection with the “ American Commercial Attaché’s Award ” to 
the Institution, Mr. Benson said that the idea of such an award was 
conceived by Sir Frederick Bain. Sir Frederick had said to him ; 
** I know how you feel about productivity and how you feel towards 
the Institution of Production Engineers. Could you not consider 
an award ?” and that was why a Production Engineers’ Cup was 
being presented to the Institution. The Cup would be passed on 
from year to year as might be determined and “ I hope that it will 
be an inspiration to young engineers and young men of product- 
ivity ’ concluded Mr. Benson “‘ to produce more that we may have 


a better life and security in the future.” (Applause). 
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INSTITUTION 
AWARDS 





Lord Austin Prize 


This prize consisting of books and/or instru- 
ments together with a certificate, is presented 
annually for the best Essay submitted by a 
Graduate of the Institution. Details of con- 
ditions are published in the Journal each year. 


Hutchinson Memorial Medal 


A medal is awarded annually for the best 
paper presented to a Section by a Graduate 
of the Institution. 


Institution Medals 


Silver medals are awarded each year for the 
best paper presented to a Section during the 
year by (a) a member, and (b) a non-member. 


Schofield Travel Scholarships 


The Scholarships provide for two Graduates 
each year to spend six months on industrial 
study visits in. selected overseas countries. 
Details and conditions of the Award are pub- 
lished each year in the Institution's Journal. 








ON PRODUCTIVITY 





SPECIALIST TEAM REPORTS 
Materials Handling 


Simplification in Industry 


Simplification in British Industry ..... 


Management Accounting 


Productivity, Measurement as an aid to 


PRODUCTIVITY TEAM REPORTS 


Steel Founding... 
Cotton Spinning 
Cotton Doubling 
Cotton Weaving 
Building _.... 
Internal Combustion Engines 


Pressed Metals (Deep drawn) ..... 


Clothing (Men’s outwear) 
Fertilizers (Superphosphate and Compound) 


Electric Motor Control and Switch Gear 


Grey Ironfounding ...... 


Electricity Supply _..... 


Diesel Locomotives ..... ~ 


ANGLO-AMERICAN COUNCIL 


2/6 
2/6 
2/6 





These Reports may be obtained from the 
Offices of the Council, 21, Tothill Street, London, S.W.1. 
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Model T.U.V. 220. 





SPECIFICATION 
% High accuracy combined with ample Height of CTS......... 84" 
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ah nd ground Spline | spindle Speeds (16) R.P.M. 
% Hydraulic Copying and Taper 27-1600 
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“‘Newallastic’’ bolts and studs have qualities which 
are absolutely unique. They have been tested 
by every known device, and have been proved 
to be stronger and more resistant to fatigue 
than bolts or studs made by the usual method. 
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general workshop use. The HARRISON 43” centre lathe 
represents even. greater value than ever. ALL headstock gears 
are now shaved and higher spindle speeds are available for 


modern machining methods. 


Available through Leading 
Machine Tool Merchants 


* LEADING 
PARTICULARS 


Swing over bed 


9” 
Between centres 
24” or 40” 
Norton or Three 
Speed Gear Box 


T. S. HARRISON & SONS LTD., UNION WORKS, HECKMONDWIKE, YORKS. 
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’anouncemenl _ 


DUREX ABRASIVES LTD wish to announce that 
as from June l4th, 1951, the name of the Company 
has been changed and is now the MINNESOTA 
MINING & MANUFACTURING COMPANY LTD. 
The range will in future bear the name of the new 
Brand-titles listed below, and the kind co-operation 
of the Trade in the use of the new brand names 
would be appreciated in future ordering. : 


Existing high standards in the quality of the products 
will be maintained, the change is in name only. 


CHANGE OF NAME 


“*Durexite " Cloth to 6“ Three-M-ite” ;Cloth 
“Durexite"’ Cloth Economy Rolls 
and Sheets to 66“ Three-Meite” Cloth Elek-tro-cut 
**Hydro-Durexite’’ Cloth to “Wetordry Three-M-ite” Cloth 
* Durexite’’ Fibre Combination Discs to 3M Discs Type A 
“ Durexite " Resin Bond Discs to 3M Discs Type C 
**Durexsil” Fibre Combination Discs to “Tri-M-ite” Fibre Combination Discs 
** Hydro-Durexsi!” Cloth to ‘*Wetordry Tri-M-ite” Cloth 
**Hydro-Durexsil'’ Paper to “Wetordry Tri-M-ite” Paper 
“ Durexsil” Paper to “Tri-M-ite” Paper 
* Durexsil" Cloth to “Tri-M-ite” Cloth 
“Durexalo”’ Paper to 3M Production Paper 







Distributive Arrangements unchanged. Supplies 
obtainab!l: from former Durex Brand Distributors. 


CHARLES tes <--> = & CO. LTD., 


| 
irmingham and Branches M I 


anne SRD, S SPP COMPANY 


R. W. GREEFF & CO. LTD. 
London and Manchester 


end frem the Manufacturers :— 


MINNESOTA MINING & MANUFACTURING COMPANY LTD 
ARDEN ROAD . ADDERLEY PARK ; BIRMINGHAM & 
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See our Exhibit at the 
if - BRITISH INSTRUMENT 
INDUSTRIES EXHIBITION 
Stand No. 118 
OLYMPIA, LONDON. 
July 4th. to 14th. 





'D THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD. 
Telephone: VICtoria 3494-9 


Winder House, Douglas Street, London, S.W.1. 
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MACADIE 


IL WINDERS 


The large illustration depicts the im- 
proved “ Douglas” Fully Automatic 
Multi-Winder, specially developed for 
the high-speed production of large 
quantities of coils with or without 
paper interleaving. It will produce 
round, square or rectangular coils up 
to 6” each in length and up to 44” dia- 
meter. As many as 12 smaller coils 
ean be wound simultaneously within 
the total available winding length of 
15 inches, at headstock speeds of 
between 600 and 2,000 r.p.m. 


Twenty-seven different Coil Winders and 
Taping Machines are illustrated in our new 
Catalogue, a copy of which will be sent 
to interested exe i on licati 


PP 
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FLECTRAULIC 


AXIAL PLUNGER PUMPS fume | 

















Y 
SSW 
el This pump embodies all the well tried 
aaa features of our Straight-in-line purp, 
employing seated valves and using low 
viscosity oils. It is suitable for direct 
drive at speeds up to 1,800 r.p.m. and 


for working pressures up to 9,000 p.s.i. 


Diagram showing the geared mechan- 
ism which constrains the wobbler to 
revolve at a speed which prevents 
scuffing between the wobbler and 
plunger ends. 





FOR THE MODERN ' 


= a HEART OF THE PRESS D | R = os T | 
em = HYDRAULIC | 


SYSTEM 


WRITE FOR LEAFLET EJP 





TOWLER BROTHERS (PATENTS) LTD. RODLEY. N® LEEDS 








tried 
unIp, 
| low 
lirect 
. and 


p.s.i. 
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FOR REALLY HIGH 
PRODUCTION ON 
AIRCRAFT WORK 





SERRATED BLADE CUTTERS 


GALTONA O-K serrated blade cutters fully meet all demands 
for production to the limit of the machines combined 
with the longest possible blade life. At Autotrope Ltd., 
Salisbury, for instance, this pair of side and face cutters, 
6 in. dia. by }§ in. face with 12 high speed steel blades, are 
milling from solid the duralumin aircraft component illustra- 
ted. Depth of cut is I}in., speed 270 r.p.m. and feed IZin. 
per min. GALTONA O-K cutters are available in a full 
range of types and sizes, with blades of high speed steel, 
soiid Stellite or tipped with cemented carbide. 


Full details on request. 









STEELHOUSE W WORKS : OLIVER STREET » om MINGHAM 7 


phone Aston Cross 3001 (12 mes) Deh 








NORTH OF ENGLAND: A. V. Green, 50/5! Britannia House, Wellington Street, Leeds. 
LONDON: A, J. Percy, 25, Hamilton Rd., liford, Essex. L. G. Turner, 68, Ashgrove Road, Goodmayes, Essex. 
SCOTLAND: Messrs. Stuart & Houston, 5, York St., Glasgow, C.2 
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Pre-eminent 


. in quality performance, ** Broomwade’ 
Compressed Air Equipment has no equal 
for sheer hardworking reliability. 
Iilustrated are a “Broomwade’” ECH Air 
Motor Hoist, RCB.10 Pneumatic Hoist 
and ~2~stage Double- Acting Air 
Compressor 





ECH Air Motor Hoist 


aiR COMPRESSORS AND PNEUMATIC TOOLS 


BROOM & WADE LTD HIGH WYCOMBE BUCK» 


felephone: High Wycombe 1630 (8 lines Grams: Broom, High Wycombe 
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Wermelinger 


High Speed Heavy Duty 
PRODUCTION LATHE 


Height of centres - 
Taking between centres - - - 0 ins. 


Supplied with 27 spindle _— ranging from 11 
to 2120 r.p.m. 


8 h.p. motor supplied with the lathe. 
GOOD DELIVERY 


The Selson Machine S Were) (so. Ltd 


CUNARD WORKS HASE ROAD, NORTH ACTON, LONDON. N W110 600 
6aour 


UPE/§19/SMTOU 
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N ersatile M O ORE 


The MOTORISED: CENTRES 






























Designed to facilitate the machining of 
many small parts in the toolroom, the 
Moore Motorised Centres can be used 
to advantage on Surface Grinders, Mill- 
ing Machines, Jig Borers, Drills etc., and 
are also invaluable in the inspection 
department. 


The spindle is‘mounted on precision pre- 
loaded ball bearings and has a work 
speed of 185 R.P.M. Angular settings 
are obtainedeither by adjusting the swivel 
base or utilising the two .250 dia. Jig 
ground holes 10.000” apart, thus forming 
a 10” sine bir, whilst Rotary Indexing is 
obtained by means of the index plate 
provided. Components can either be 
mounted on the faceplate, between 
centres or held in a collet up to 4” dia. 


With a capacity for components up to 6” 
dia x 6” in length the Moore Motorised 
Centres are invaluable where precise 
cylindrical, taper up to 30° max., index One Example 

and form workpieces are required. Using 10°Xangle block to grind a -30° angle 





(ACHINE TOOL CORPORATION LT” 


WHITEHEAD HOUSE, 247-9 Vauxhall Bridge Rd., LONDON, S.W.|. 
Telephone: WHitehall 0094-5 (Extn. 4 Mr. Langley) 





RATHBONE. 
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—For “ Medium Duty” Conveying—the chain conveyor shown in the top illustrations is 
designed to carry substantial loads. The principle of chain and guides is clearly shown in the 
top right inset, whilst adaption to a platform conveyor is apparent from the lower right inset. 

For “ Light Duty’ Conveying—the unique cable conveyor shown in the lower illustration, 
The inset illustration exemplifies the simple and sound construction used in manufacture. 
Both the above types of conveyors are readily constructed from standard “off the shelf” 
units, which when assembled can form a “ tailor-made ” conveyor for your particular works. 
Inherent features of the Teleflex systems are, therefore :— 

SIMPLICITY + FLEXIBILITY + RELIABILITY - ECONOMY 
write or telephone us to solve your conveying problem. 


TELEFLEX PRODUCTS LTD. + CHADWELL HEATH * ESSEX 


t EVEN KIN 


Manufacturers of the World Famous Teleflex Remote Controls 












JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 


AIR COMPRESSORS | 





We have standard types for all capacities 





and pressures and can supply the most 
efficient and reliable machine for any duty. 


Full 






REAVELL & CO. LTD. - IPSWICH 


Telegrams: “ Reavell, Ipswich.” Telephone Nos. 2124-5-6 
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%* Operation from pushbutton 
in lid, or remote push- 
button station. 


% Mechanically-stressed parts 
good for a million 
operatio.s. 

% High-switching capacity— 
passes B.S. switching cap- 
acity test of 90 amperes at 
400-volts 50-cycles at °45 
power factor 50 times at 
3-seconds intervals. 

% Overcurrent releases of the 
accurate hand-reset solder 
film pattern have the fo!- 
lowing features:— 


@ Vibration proof. 


@ Easily-fitted heater ele- 
j ments to suit any h.p. 
facilitates stocking. 


@ Unauthorised alteration 
of overcurrent setting 
impossible. 


@ Complies with B.S. 587. 


Fully descriptive literature on 
request. 





_ DONOVANS| 


-6 THE DONOVAN ELECTRICAL COMPANY LTD 
) Safuse Works , Stechford . Birmingham, 9? 


Closed View showing 
pushbuttons in lid. 
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WWE Sthhie ZINE MEWACE 








While we appreciate the necessity to recover every pound 
of the scarce non-ferrous metals, we cannot refrain from re- 
minding users of high quality zinc alloy pressure die castings that 
the fact still remains that such castings can ONLY be produced 
by using alloys which conform strictly to B.S.S. 1004. 


The present tendency to bring into use doubtful alloys makes 
it more necessary than ever for purchasers of zinc alloy pressure 
die castings to ensure that the pressure castings which they 
buy do in fact strictly conform to B.S.S. 1004. 


MULLS MIIPTON LUELAST1 NG LOLI. 


GRAISELEY HILL * WOLVERHAMPTON 


TELEPHONE: 23831/4 WOLVERHAMPTON 
TELECRAMS: DIECASTINGS,WOLVERHAMPTON 








~~ 
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PRECIMAX 


“WOLSELEY ‘ 
lay aes 





Axle shafts at Morris Motors Ltd., Birmingham, are ground to 
precise limits, at fast rates on this PRECIMAX MPH 10/48 
machine. The shafts are finished to limits of 0 002 in. at one 
end and 0.0005 in. at the other end. Approx. 0.010 in. of metal 
is removed and floor to floor time per shaft is 2 mins. 40 secs. 


PRECIMAX high precision grinding machines are built in a 
full range of sizes, and full details will be sent on request. 


JOHN LUND LTD., CROssHILLS, KEIGHLEY, YORKS 
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THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LTD 


SHEFFIELD NCLAND + PHONE 24I137(5LINES) + CRAMS PROELLS : SHEFFIELD 


“ 


Dormer Tools are obtainable from your usual ccuineers Merchant 
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Porc 
LATHES 


23", 4" 43" & 6" 
CENTRE HEIGHTS 











SE Sta 


SS 











= | 


TOOLMAKERS 
LATHES 


LATHES 


ca 
SECOND 


OPERATION 
LATHES 


* 
: SCREW-CUTTING 


rid 





For full details write to the sole distributors 





T.A .4078 
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fa 
INDUSTRIAL 


CLEANING 
MACHINES 


This illustration shows 
a machine cleaning 
crank cases in the pro- 
duction lire. 

It is equally capable of 
cleaning small parts in Photographs by courtesy of ‘‘ Machinery.” 


— - 


Sole Agents for Great Britain : 
GEO. H. HALES MACHINE TOOL CO. LTD., Victor House, 1, Baker St., LONDON, W.1 


Designed and manufactured by 1 
BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4 























Sel 
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Tt) y 80% less breakdowns . . . yes, eighty per cent! It’s an 
lo ess rea owns engineering triumph made possible by the Tecalemit 
policy of developing specialised lubricating systems 


e 4 for individual machines. : 
since We 1s a 4 These Tecalemit systems—fully automatic, semi- 


automatic or manually operated — feed every bearing 
with the correct amount of oil or grease at the correct 


a 
Tecalemit intervals of time, regularly . . . unfailingly. . . efficiently. 


Mind you, it’s taken 25 years experience with 
lubrication to achieve such perfection ! 


. 8 8 ay 
Automatic Lubrication A Tecalemit Engineer will gladly call to discuss your 
particular lubricating problems with you. 
«EMG, 
& P 


a@= | TECALEMIT 
Ero The Authority on Lubrication 
SAT- NOV 10 Ee 
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i Tobettiks 


foremost 


Distributors::- 


Stockists of : 
“DORMER, “E.S.C.,” “FIRTH-BROWN,” 
“INTAL,” “QUALCUT,” “CARDINAL,” 
“DOUBLE-MUSHET,” “CAPITAL” 
‘**GOLDEN ARROW,’’ ‘‘PEARLITE,’ 
“PRESTO,” ETC. 


Head Office: 
STANHOPE STREET, BIRMINGHAM, 12 
Tel.: CALthorpe 138! (5 lines) Grams.: “Emancee, Birmingham 


London Office: Manchester Office: 
295 EUSTON ROAD MANCHESTER OLD RO. 
LONDON, N.W.I. RHODES, MANCHESTER 
Tel.: EUSton 531! €3 lines) Tel: Middleton 3654 (3 lines 


Grams.: ‘‘Emancee, London” Grams: Emancee, 


SM/MC 400b 











36, 52, 


Index ‘ Automatic Machine Ltd m/m. 


REDDITCH, WORCESTERSHIRE. seaeeteins: 


AGENTS THROUGHOUT THE WORLD 

Among several innovations to the design which increase even more its 
productive capacity and versatility, is a 4-Speed Gearbox enabling a speed 
ten times in excess of that used for threading, to be applied for turning, 
drilling, etc The capacity of the machines now in production can be 
increased by the use of an Index Outside Feeding Attachment. Detailed 
literature will be gladly supplied 


SOLE AGENTS IN GREAT BRITAIN 


BURTON, GRIFFITHS & CO. LTD., 
MARSTON GREEN, BIRMINGHAM. 


V MANCHESTER NOTTINGHAM BELFAST 
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DESIGNERS and 
MANUFACTURERS 


A-1-D APPROVED 
CONTRACTORS TO 
H.M. GOVERNMENT 





FOR THE 
ENGINEERING 
AIRCRAFT 
COMMERCIAL 
VEHICLE 


AND 
MOTOR 


INDUSTRIES 


=m 
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)| STELLITE | 




















Stainless Steel— 


is an alloy on its own. Machining gen- 
erates more heat than most alloys and 
1 because Stellite does not soften with heat, 
production can be trebled. Stellite tools 
are tough to give long life and freedom 
from chipping, yet their cost is moderate. 


TT 


PAZ 
Giz, he 











STELLITE 


HARD FACING ALLOYS 


DELORO STELLITE LTD., HIGHLANDS ROAD, SHIRLEY, BIRMINGHAM 
TELEGRAMS. “STELLITE, BHAM.~ TELEPHONE: SOLIHULL 2254-5-6 
















166 
S$ + TOOLBITS * TOOLTIPS - MILLING CUTTER BLADES: HARDFACING ROD - WORKRESTS - PRECIS\S 





N CASTINGS 








Fully Automatic Cleaning 


. ay 


Sti 


“Se 


‘0 2) METAL 
ie 8 PARTS 









Cylinder Block Washer 
with time cycle for wash 

i > and air blast cleans the 
Fe « { F complete block and all 
. ~ the small tapping holes, 
oil gallery, cam shaft and 
main bearings in three 


INDUSTRIAL WASHING MACHINES 
FOR ALL BRANCHES OF ENGINEERING 


The cleaning of all metal parts between machining operations and 
before assembly is completely mechanised eliminating hours of 
tedious and costly manual work and stepping up the rate of prod- 
uction. Dawson Metal Parts Cleaning Machines are supplied to 
suit every size and type of component from small washers to 
complete engines. 


_scue_ [DRUMMOND ASQUITH Sales 


DISTRIBUTORS King Edward rca ridind 2431. 



















Head Office & Works: DAWSON BROS. LTD., Gomersal, Leeds 
Telephone: Cleckheaton 1080 (5 lines). 

London Works: 406, Roding Lane South, Woodford Green, Essex. 

Telephone: Wanstead 7777 (4 lines). 








{ 

















Individual electric drive at the Lily Mill, Shaw, Oldham—a part of the CYRIL LORD organisation. 


How fo get the most out of your motive power 


WITH ELECTRICITY you can take the power to 
the machine. Individual electric drive gives com- 
plete freedom for re-spacing of machinery to suit 
changing requirements and to give maximum 
production capacity from a minimum power load. 
Working conditions are improved by the absence 
of belts and shafting. Machines are driven at 
their optimum speeds and push buttons give 
complete control. 


WHERE TO GET MORE INFORMATION 
Your Electricity Board will be glad to help 
you to get the utmost value from the avail- 
able power supply. They can advise you on 
ways to increase production by using 
Electricity to greater advantage — on 
methods which may save time and money, 
materials and coal, and help to reduce load 
shedding. Ask your Electricity Board for 
advice: it is at your disposal at any time. 


Electricity for PRODUCTIVITY 


Issued by the British Electrical Development Association 
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3 is MONEY 





ni _ The Gledhill-Brook Company was 
ae intimate with the early problems 
associated with the design and 

< production of time recording 








machines, and was first in produc- 
ing efficient electric impulse 
recorders with accurate time- 
keeping free from dependence on electric frequency or external 
influence. Wages and cost methods have a time basis — that 
is where we are concerned to help. 

A large number of time recording models is now available 
covering most of the known needs for wages and labour cost 
control. One of industry’s immediate 

needs is the reduction of waste—the 


CLEDHILL BROOK 


| TIME RECORDERS 


GLEDHILL-BROOK TIME RECORDERS LIMITED 
20 EMPIRE WORKS HUDDERSFIELD 


MMMM 
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I; is not yet two years since the latest Hoover 
‘fractional’ first made its appearance. But 
the men who built it drew on thirty years of 
electrical engineering experience. They listened 
to industrialists and found out what they 
wanted . . . they listed snags in existing motor 
design and found ways to eliminate them... 
and they added many new ideas of their own. 
That is why the Hoover ‘ fractional ’ so quickly 
found its place — at the top. 


HOOVER LIMITED 


INDUSTRIAL PRODUCTS DEPARTMENT 


CAMBUSLANG - LANARKSHIRE +» SCOTLAND 
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GOOG variations 





of one machine! 


The unique design of the Cincinnati 
Vertical Hydro-Tel permits it to be 
constructed in four variations from the 
basic machine. 1. As a General Pur- 
pose Milling Machine. 'This is the basic 
machine with hand and power feeds 
fitted to table and cross-slide and 
hand feed to vertical spindle carrier as 
standard. Power feed is available for 
the latter when required. 2. Die 
Sinking Machine with Automatic 
Depth Control giving Automatic trac- 
ing mechanism as a die-sinker, but can 





CINCINNATI 


still be used as a general purpose 
vertical miller. 3. Automatic 360° 
Profiling Machine. A_ completely 
automatic machine, the table and 
cross slide movements being entirely 
controlled by the profiling mechanism. 
4. In this variation both the Die Sink- 
ing attachment with Automatic Depth 
Control and the Automatic 360° Pro- 
filing equipment are added to the basic 
General Purpose Milling Machine. 
Details of these unique multi-purpose 
machines are available on request. 


e e e VERTICAL HYDRO-TEL © © © © © © © © @ « 
MILLING MACHINES 


CINCINNATI MILLING MACHINES LIMITED, BIRMINGHAM, 24 


Sales Representatives for the British Isles : 





Charles Churchill & Co. Ltd., Coventry Road, South Yardley, Birmingham, 25 
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The low melting point and high fluidity of MAZAK make it ideal for die 
casting. There is practically no limit to the complexity of shape and intricacy 
of detail which can be reproduced. For instance, carburettors and mortise 
lock parts can be accurately pressure die cast 
in Mazak with little subsequent machining. 
The basis of Mazak is ‘“* Crown Special ” 
Zinc of 99:99+% purity, one of the purest 


metals commercially available. 


IMPERIAL SMELTING 


IMPERIAL SMELTING CORPORATION (SALES) LTD., 37, DOVER STREET, LONDON, W.! 
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ZING ALLOY DIE GASTING 
makes all the difference! 


A glance will show the improvement | Some facts about zinc alloy die casting 
in design which resulted from the | Speed of production is an outstanding feature 
introduction of zinc alloy die castings | of the die casting process—the shortest 
for the working parts of this butter | distance between raw material and finished 
churn.* All the parts above the lid of | product. Zinc alloys are the most widely used 
the glass jar, except the spindles and of all metals for die casting because they 
screws, are die cast in zinc alloy. It is yield castings with the following qualities : 
an excellent example of the result of | Accuracy: Castings can be made practically 
close co-operation between designer to finished dimensions and need little or no 
and die caster. | machining. 

Compared with the old cast iron | ST®=NGTH: Good mechanical properties for 
model, the new one is more compact, | ‘t*essed components. 
less liable to breakage, lighter and | STABILITY: Close tolerances are maintained 
cheaper. throughout the life of the casting. 

An improved finish is possible— | British Standard 1004 
sprayed aluminium paint being used | It is essential that alloys conforming to B.S. 
on this model. And production is | 1004 should be specified for all applications. 
simplified because no machining is | The Association welcomes enquiries about the 
required. | use of zinc alloy die castings. Publications and a 
j * Reproduced by courtesy of J. 7. Blow Ltd. | list of Members are available on request. 


ZAdDE A ZING ALLOY DIE CASTERS ASSOCIATION 


LINCOLN HOUSE, TURL STREET, OXFORD 









| 
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€) ——= HERBERT ap 


S.K.F. 
GROUND THREAD TAPS 


The well-known S.K.F. GROUND THREAD 
TAPS made of S.K.F. CHROME STEEL can now 
be delivered from stock. 


Whitworth and B.S.F. sizes up to Idin. diameter 
and in B.A. threads. 


Unexcelled in accuracy and durability. 


Supplied at current ground thread carbon steel 
prices. 


Please send enquiries to Threading Dept. 
*Phone: 88781—Extension 210 


SOLE AGENTS: 


ALFRED HERBERT LTD - COVENTRY 
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associated with mechanical gauges. 





THE NEWTON PROFILE PROJECTOR provides 
greater speed, requires a lesser degree of operat- 
ing skill and, at the same time, completely 
eliminates the maintenance and replacement costs 


Write for details to Dept. M/9. 








- -- optical inspection is the 
most efficient method of 
€ i and 
tolerances of small machin- 
ed parts, mouldings, stamp- 
ings, pressings, etc. 


a3 di 








NEWTON & CO. LTD., 72 Wigmore Street, London, W.|. 
Associated with Metropolitan Vickers Electrical Co. Ltd. 


A member of the A.E.!. group of companies 















I LAKE & ELLIOT, LTD., 





BRAINTREE *SHOTTON BROS., 
| S. RUSSELL & SONS, LTD., LEICESTER - 
JOHN WILLIAMS & SONS (CARDIFF) LTD 


FOR RELIABLE METAL CASTINGS 


SPECIFY 





REGISTERED TRADE MARK 


The Technically Controlled Castings Group 
18 ADAM STREET, LONDON, W.C.2. 


LTD., OLDBURY 
HENRY WALLWORK & CO., LTD., MANCHESTER 























1e 
of 
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BARBER - COLMAN 


! combination 
sharpening 
machine 













HANDLES SHORT LEADS 
AND SMALL DIAMETERS 







For controlled sharpening 
of hobs milling cutters 
and reamers 





REGRINDS TO NEW 
DESIGN SPECIFICATIONS 















| BARBER & COLMAN LTD 
MARSLAND RD. BROOKLANDS, MANCHESTER CONTROLS DIAMETER 
Telephone: ... Sale 2277 (3 lines) SIZE AND PROFILE 






Telegrams: ... ... “Barcol”, Sale. 








Step up 
Production 
with 
VAUGHAN 


TRIPLE GEARED 
Pulley 

Blocks. 
i by a nO] N45 


Available for 
DISPATCH 
IN 10 DAYS 


from receipt of order 


LIGHTER 


come) tae lalomar- ta 


STRONGER 


to withstand hard wear 


CHEAPER 


to Duy and maintain 


VAUGHAN 


Cranes, Runways and 
Pulley Blocks are 
made by 


In the long chain of production 
that is modern industry, the 
finished product of one stage 
is the raw material of the next. 
This is how precision miniature 
balls and bearings produced 
by British Manufactured Bear- 
ings Company Limited are 
packed for despatch to our 
customers all over the world. 
Our sole Selling Agents will 
always be pleased to offer 
assistance and advice on how 
best our products may be 
appliedand to supply fullest de- 
tails. The address to write to is: 


© fIM © Bsn/,/ 


2 BALFOUR PLACE - MOUNT STREET - LONDON -: Wi 


Telephone: Grosvenor 3155. Telegrams: Britmanbea, Audley, London. Cables: Britmanbea, London 


@ Synthetic sapphire, ruby and agate balls are also produced. 
All our products are entirely of British manufacture and are fully A.I.D. approved. 
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NEWALL “LA”? GRINDER CAPACITY 16" x 60" 


This Grinder, together with the LA Pin Grinder is being used 
extensively in the automobile industry today for the rapid 
production of crankshafts. These 2 machines make a complete 
production line for finished crankshaft production. 


> LA a is available in sizes 10” x 16’, 24”, 36’, 48”, 
ie i 


We will be — to send full data on these and any other 
machines in the Newall range. 


NEWALL GROUP SALES LTD. 
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Priority Marking Punches are 
now made in ten sizes, 1/32", 
1/16", 3/32", 1/8", 5/32", 
3/16",1 /4",5/16",3 /8" & 1/2" 
in separate sets of letters and 
figures or in a combined set. 











- DELIVERY FROM STOCK. 
Write for our free descriptive leaflet. 


EDWARD PRYOR € SON LTD BROOM S? SHEFFIELD 


make the Truck for the Job 


No two factories are alike. RANSOMES have been 
building Electric Battery Trucks to suit differing 
problems for 35 years —lifting, travelling, handling 
and negotiating in confined spaces, with loads of 
all shapes, sizes and weights. 


RANSOMES Electric Fork Trucks with their smooth, 
rapid lifting, turning and travelling are superb 
descendants of a long line of fine trucks and tractors. 
















Let our Technical Representative advise 

you on your interior transport problems. 

NO SMOKE, FUMES OR SMELL 

UNAFFECTED BY WEATHER 
CONDITIONS 

EASY TO OPERATE 

LITTLE TO GO WRONG 

SILENT RUNNING 

NO RISK OF FIRE 


* 
* 
* 
* 
* 
* 





RANSOMES SIMS & JEFFERIES LTD ORWELL WORKS . IPSWICH . Phone: IPSWICH 220! (6 Lines) 
Ss 
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46”, 5’ and 5’6” sizes 3’, 3’6% and Write for leaflet Aj4 to: 
4’ saddle traverses 8 speeds in choice Ajax Machine Tool Co. Limited. 
of 3 ranges 4 rates of power feed West Mount Works, Halifax, Yorks. 


at each speed 1%” dia. spindle with 14” Proprietors: ADA (Halifax) Ltd. 
feed 3” capacity in cast iron. 

Completely electrified. 

No friction clutches. 


( AJAX )macnime roots 
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ANTI-FRICTION PLAIN 
METALS BEARINGS 
THE WORLD - MOST DURABLE 


NUMBER ELEVEN 


ANTI-FRICTION METAL 





Write for 
ENGINEERS’ & BUYERS’ GUIDE 
LISTING OUR PRODUCTS & SERVICES 


THE HOYT METAL COMPANY OF GT. BRITAIN LTD. 
DEODAR ROAD - PUTNEY - LONDON: S.W.15 


Telephone a Ob Telegrams 
VANDYKE 6061 (PBX) lal T PROFANITY, WESPHONE, LONDON 


LONDON 

















> A 
G ps 
2. Trave “ 


VULCASCOT ANTI-VIBRATION PADS 






CHECK VIBRATION SHOCK AND 
NOISE 


COMBAT NERVOUS _ STRAIN 
ARE EASY TO INSTALL 


SAVE MAINTENANCE TIME AND 
COST 

ISOLATE LOADS UP TO 
4 TONS PER SQ. FT. 

ELIMINATE CUMBERSOME FLOOR 


FIXINGS 
Standard Size 


Manufactured by : 


' WULCASCOT (Great Britain) LTD. 


89, ABBEY ROAD, LONDON, N.W.8. 





TELEPHONE: MAIDA VALE 7374 & 7375. TELEGRAMS: VULCASCOT MAIDA LONDON. 


nd 5 
18” x 18” x 3” 
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SRSNMACHINERY 


Soom the most modern 


and comprehensive 
stocks tn the country — 


e 4 
Chaim ja 
Secondhand Planing Machine, 12’0’’ x 40” x 40’, rack 
— Flat sides, 2 tool boxes on cross slide, and one 
i t hand side tool box, working surface of table 144°’ 
'74’’, hand elevation for cross slide, fast, loose and re- 


versing pulley 24” diameter. Overall length of bed 19ft. 
Make—POLLOCK & MACNAB. Cat. Ref. OM1I2866. 


New RIGIVA (Italian) Model U6 Type C Horizontal Uni- 
versal Milling Machine, table surface 39’ x 10’ power 
traverse all directions—29”’ longtitudinal 9’ cross 17” 
vertical spindle speed range 22/1200 r.p.m. 24 feeds in 
inches per min. 4/15, rectangular overarm with two 
supports, arbor and spacing collars, universal dividing 
heads and vertical attachments, gag ~*~ & riing. 
motorised for 400/440/3/50 supply at. Ref. 86637 


Remember WARDS 
might have tt — 


Whenever you require plant or machinery it is worth 
bearing in mind that WARDS might have just what you 
need—new, rebuilt or sec d—in stock, available for 
immediate delivery. The Albion Machinery Catalogue 
tists these holdings of modern machinery and is revised 
every 3 or 4 months. 


HAVE YOU HAD YOUR COPY? 


THO: W. WARD LID 




















AELEBEOR WORKS - SHEFFIELD 


TELEPHONE 26311 (15 Lines . TELEGRAMS FORWARD SHEFFIEL 


LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE STRAND -W 











JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 




















Patent UNIVERSAL BALL JOINTS 


For all types of remote control, accessory drives, etc. 
Efficiency 987, maximum, 927% minimum N.P.L. certified. 
The lightest most compact joint made. 


ONLY THREE WORKING PARTS 
FORKS SOLID WITH JOINT 
HALVES 

HARDENED AND GROUND 
WORKING FACES 

LARGE BEARING SURFACES 
SHROUDED FORKS GIVE 
MINIMUM DEFLECTION 

9 SIZES. BORED FOR SHAFTS 
RANGING FROM } in. TO | in. 
DIAMETER 


WE ALSO MANUFACTURE HOOKE’S TYPE UNIVERSAL JOINTS IN THE SAME RANGE OF SIZES 


7 m 0 L L A R T KiNGsTON-BY “Past 
KINGSTON -BY - PASS 

Etnoruce svn 

ENGINEERING CO. LTD. Grams : Precision, ie 


Air Ministry Gauge Test House Authority 89755/31 

















for perfect casting® 
id 0 


We have pleasure in introducing a new 
British designed and British built Cold 
Chamber Die-Casting Machine. 3 


Model 10c. 
DIE-CASTING 
MACHINE 


The machine isself-contained, hydraulic- 
ally operated, suitable for hand or semi- 
automatic operation. The machine is also 
fitted with hydraulic ejection and 
rovision is made for automatic inter- 
ocking core pulling. 
Brief details of specification: 
® Capacity 8} Ibs (in aluminium) 
@ Plunger diameters 13—3% in. 
@ Pressure on material 6,150— 23,000 
Ibs. sq. i. ¢ 
















® Locking pressure 450 tons 
@ Platen dimensions 35} in. x 35 in. 
e Maximum die space in. 


Please ask for full particulars explaining thé 
many interesting features of this machine 


| The PROJECTILE & ENGINEERING Co. Ltd. 
GUN °C®© STREET, BATTERSEA, s.was. 


Telephones Macaulay 1212 


B Ae 

KENWOOD 
CHEF FOOD 
MIXER 
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have been turning 
the World over 
for 86 years.... 















Dean Smithecrace 


MEIGHLEY -: Limited * ENGHIEND 
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Frectsion Ground 


PLAT STUCK 


18” standard lengths and _ special 
lengths. ‘Pitho’ non-distorting oil hard- 
ening steel. Ideal material for precision 
tools, gauges, jigs, templates and for 
many types of punches and dies. 


a 
E ABEN SANDERSON BROTHERS AND NEWBOULD LIMITED 
Propuct| ATTERCLIFFE STEELWORKS SHEFFIELD 






















Model H. 3. — 1 ton capacity. 
Model H. 5. — 2 ton capacity. 
Full details from stockists or:- 


SMART & BROWN Machine Tools: LTD. 
24.25. MANCHESTER SQUARE. LONDON WI 









ne WELBECK 
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Better finish 











Greater 
aceuracy 


Inereased 
output 


Lower 
production 
eosts 





VS. 8 UNIVERSAL 


UNDERPASS 
ROTARY GEAR FINISHING MACHINES 


7 CAPACITIES I’ to 8’ 
1” to 12” 
1” to 18’ 
MAX. FACE WIDTH 35” 








Full technical data on request 


W. E. SYKES LIMITED 
STAINES - MIDDLESEX - ENGLAND 
Telephone: Staines 978-9 Telegrams: ‘‘ Sykutter Staines ’’ 
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Industrial Adlienitmntet weit 
and Management 


his book meets the requirements of 
those preparing for the examination for the By 
Associate Membership of the Institution of 5 
Production Engineers, as well as for the F. L. MEYENBERG., M.I.EL.E. 
Institution of Mechanical Engineers and the 
Institutionof Electrical Engineers. Theauthor’s 
experience as a lecturer in technical colleges, Demy 8vo. 387 pp. Illustrated. 


An important new book ——SSS= 









his long experience of industry, and his 

understanding of the problems involved in +7) / = net. 
administration and management have all gone 

into the making of this book. It covers, in five 

parts, Sales Promotion, Design, Production * 

Planning and Control, Execution of Works P i 


Orders, and Economic Control, and deals 
clearly with every aspect of these branches of 
internal administration and management. 








GAUGES / 
HORS] MAN 


The comprehensive range covers Screw, Plain, Plug and Ring types, as well as the 
Horstmann patent adjustable Screw and Plain Caliper Gauges. 

They are guaranteed for accuracy, finish and 
hardness to N.P.L. requirments and are in 
great demand. 












GEAR HOBS. 


A full range is available 














MH” HORSTMANN GEAR CO. LTD. 


NEWBRIDGE WORKS, BATH. ENGLAND. TEL: 7241 





= 
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We 







kleaving the 
problems to us 


} 
; 




















TELPHERS, RUNWAYS, ELEC- 
TRIC HOIST BLOCKS, OVER- 
HEAD TRAVELLING CRANES. 


| the 

id 

in 
Specialists in the design, manufac- 
t ture and installion of goods hand- 
ling schemes for all industries. 

— | CONVEYORS. ELEVATORS, 


Bedford House, Bedford Street, Strand, London, 


PATERSON HUGHEQ Uschburn Road” Haryhilt Glasser RLWe “Ta 


ENGINEERING COMPANY LIMITED ey Be “. 30 Horse Fair, Birmingham, |. 
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@‘ IT’S THE CENTRE THAT 
CARRIES THE LOAD” 


Here are two centres designed and proved 
by tests to give greater efficiency on 
modern Production Machines 


ROLLER AND BALL BEARING 


REVOLVING CENTRE 


is constructed to stand up 

to the higher speeds and 

heavier cutting loads which 

modern cutting tools and 

machines demand. Its 

special features are: 

1.—Short overhang. 

2.—Fully protected bear- 

ings. 
3.—Centre spindle with bearings both ends. 


The SUPER-CEN TRE 


FITTED WITH HIGH SPEED STEEL INSERT 
HIGH SPEED STEEL is ideal for Lathe Centres 


because it stands up against the friction-heat without ih A 
disintegrating. Wear is reduced to a ee y 
minimum, and the centre can be reground f <4 
equal to new without the need of rehard- — Mh 

am ‘ y . - 











ming. The “ARCHER” 
Super-Centre hasnow become 
the standard in many effici- 
ently equipped 


works. 


MILLHOUSES: SHEFFIELD.8 





STATIONARY COMPRESS- 
ORS. Two-stage. Displacements, 
80 (air-cooled), 180, 360 and 612 
cu. ft. min. (water-cooled). Stand- 
ard Vee belt drive or direct 
coupling or flat belt, as required. 


HAND-HELD ROTODRILLS. 
Useful range of lightweight 
smooth-running drills, suitable for 
both shect metal work and deep 
holes. 


CAMBORNE. ENGLAND 
TELEPHONE : CAMBORNE 2275 (9 lines) 


HOW TO 


KEEP ABREAST OF THE 
LATEST HOLMAN DEVELOPMENTS 


Write to us today, stating the items in which you are especially 
interested. 
general compressed-air requirements we shail be happy to keep 
them advised on all new Holman designs and developments, 


ROTOMOTOR. Vane - type 
compressed-air operated power 
units for driving fans, pumps, etc. 
Gearless and reversible types. 


ROTOGRINDS. Smooth-running 
and quiet. Full range of precision 
grinding and heavy-duty types 
Straight and grip handles available. 


If engineers and executives will also indicate their 


TELEGRAMS : AIRDRILL, CAMBORNE 
SUBSIDIARY COMPANIES, BRANCHES AND AGENCTES THROUGHOUT THE WORLD 





AIR WINCHES. Portable, light 
and economical for hoisting or 
hauling. Litting capacities from 
1,400 Ib. to 3,000 Ib. 


CHIPPERS AND RIVETERS. 
Wide range of powerful, high- 
speed tools for all duties. Exact 
control ensured by _ sensitive 
throttle. Holders-on also supplied. 


HBI 
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T. G. Scott & Son, Ltd., Talbot House, 9, Arundel Street, London, W.C.2. Phone: Temple Bar 1942. 
Printed by Maxwell, Love & Co. Ltd. Bradley's Buildings, White Lion Street. London, N.I 
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